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ENCINEERING NEWS. 

‘THE NET EARNINGS OF 107 RAILWAYS for February 
and of 105 railways for the first two months of this 
year, according to statistics collected by Bradstreet’s, 


show as follows compared with the same periods of 
last year: 


FEBRUARY. 
1890 Inc. per cent. 
Gross «ese eee§41,509,433 $38,040,662 9.1 
Ob, cise ces csteeaeee 1,226,617 $10,686,518 5.0 
TWO MONTHS. 
GOR. idiaten Kine $84,374,527 $77,774,736 8.4 
WR neice cchininc nee $23,435,110 $21,423,300 9.3 


The detailed list shows thatthe decrease in earn- 
ings of the coal and Pacific roads is mainly respon- 
sible for this rather poor showing. All the other 
groups show large increases. The Southwestern 
roads take the lead with a gain of 39 per cent. fol- 
lowed by the Central Western, Granger, and Trunk 
lines, with gains of 18, 10.2 and 8.9 respectively. 

THE VALUE OF AN ARCHITECT'S PLANS having 
been the subject of controversy between an insur- 
ance company and an architect whose plans were 
destroyed by fire, Mr. A. J. BLoor, architect, of New 
York, was called in as a referee. The lost plans 
were described as sketches for a proposed hotel to 
cost $400,000, and these docnments were valued at 1 
per cent. on the estimated cost of the structure, ac- 
cording to the customary schedule charge of archi- 
tects. Mr. BLoor believes that as the courts agree 
that this 1 per cent. is a proper and customary 
charge for the professional labor involved in the pro- 
duction of these plans, that the charge was valid. But 
from the standpoint of an average judge and jury, he 
feels that he must also take into account the fact that 
this one per cent. includes the mental conception 
on the part of the designer, and that this concep- 
tion still remains to the loser by fire. The reproduc- 
tion of lost plans by memory is, of course, an irk- 
some and troublesome task; and in many cases the 
designer would prefer to elaborate the whole scheme 
de novo, without reference to any antecedent pro- 
cesses. But, froma purely legal standpoint, this 
memory remains to the architect as stock left after 
the fire, and Mr. BLoor therefore recommends that 
$1,000 be deducted from $4,000 first mentioned. . 

THe U. S. GronogicaL SuRvVEY, through its 
Director, Mr. J. W. PowELL, asks Congress for an 
&ppropriation of $800,000 for the ensuing year. 
Nearly all of this is to be used in surveys for irri- 
gation purposes; the average being about $40,000 
for each of the far Western States, except Cali- 
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fornia and Texas for which $60,000 is asked for each. 
The maps for the surveys of 1888, for Montana, Colo- 
rado, New Mexico, Idaho, Utah, Arizona, Nevada 
and California, will be ready for the engravers by 
July 1. They will cost $50,000. 

OFFICERS’ MEETINGS have been inaugurated by 
General Manager J. P. OpDELL, of the Baltimore & 
Ohio. The officials of the different divisions are 
called together as opportunity arises, and matters of 
technical interest, such as standards, methods of 
organization, rules, appliances, etc., are discussed. 
An interesting meeting was held on April 15, at 
which nearly all the general and division officers 
were present. 

General rules governing the employés and defining 
their duties were discussed, and papers were read 
by Superintendent T. FirzGERALD on “ Trans- 
portation,” and by Division Engineer of Mainte- 
nance of Way W. T. MANNING on “ Maintenance of 
Way.” Reports were also made by committees ap 
pointed ata previous meeting on “ Signals,” “ Rail 
Joints” and “Oil.” 

One of the greatest stumbling blocks in the way 
of efficient and economical railway operation is 
often the lack of harmony bet ween different depart- 
ments. Meetings like the above,in which the differ- 
ent heads become familiar with each other’s work, 
should do much to remedy this. 








A FAST RUN on the New York Central & Hudson 
River R. R. is mentioned in the Poughkeepsie Eugle 
as having occurred between Albany and Pough- 
keepsie, N. Y., on April 12. The train was composed 
of an engine, a Michigan Central baggage car, one 
buffet car, dining car, two passenger cars, one draw- 
ing-room car and two sleeping cars. On the way 
over the bridge at Albany the cylinder head of the 
engine was blown out, delaying the train at East 
Albany a little over 40 mins. till another engine 
could be procured—engine No. 711, of the middle 
division. At 5:34 Pp. M. the train started again. It 
ran from East Albany to Hudson (28 miles) in 30 
mins., arriving there at 6:05 p. M., and left at 6:10 P. M. 
It passed Tivoli (49 miles) at 6:29 Pp. M., Barrytown, at 
6:33 p. M., Rhinebeck (54 miles) 6:40 p. M., and reached 
Poughkeepsie at 6:55 p. M., thus making the 70 miles 
with 8 cars in 1 h, 20 mins., having run from Rhine- 
beck to Poughkeepsie (16 miles) in 15 mis. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a derailment April 14 on the Little Miami 
R. R. at Rendcomb, 8 miles from Cincinnati, O. A 
misplaced switch and an unlighted switch lamp led 
to the derailment of a heavy freight train. The 
engine was overturned and 8 freight cars were 
wrecked, blocking the road for some time. No lives 
were lost. Another misplaced switch accident 
occurred April 21 at Hibbard, [ll., on the St. Louis, 
Arkansas & Texas R. R. Four cars of a passenger 
train were overturned, and 6 persons were injured. 


BRIDGE ACCIDENTS are reported as follows: A de- 
railed truck of a freight car bunched the ties on the 
Sugar Creek bridge of the Louisville, New Albany 
& Chicago R. R., near Crawfordsville, Ind., on April 
17 ; 10 cars were wrecked. The truck had been de- 
railed a quarter of a mile from the bridge, and a re- 
railing device would verylikelyhave prevented the ac- 
cident.——The new iron bridge over the Black River, 
at Poplar Bluffs, Mo., gave way April 13, the floods 
having damaged the middle pier.——The footway of 
the Limestone St. bridge over Buck Creek, at 
Springfield, O., gave way April 20 under the weight 
of a crowd of people who were watching a baptism. 
The bridge was condemned two years ago, and had 
been repaired, but not properly, so it is said.—— 
The Great Northern Ry. bridge across Beaver Creek, 
near Ashfield, Mont., was burned April 16. It was 
240 ft. long, having one span of 80 ft. and the rest 
being trestlework.——About 75 ft. of the trestle 
carrying the Cape Fear & Yadkin Valley R. R. 
across Reedy Fork Creek, 10 miles from Greensboro, 
N. C., were burned April 16.——The Prairie Creek 
trestle of the Cleveland, Cincinnati, Chicago & St. 
Louis R. R., near Tremont, Lll., was destroyed by 
fire April 15. 

THE MIssIssiPPI FLOOD is now doing its worst in 
Louisiana. On April 22a number of breaks in the 
water-soaked levees occurred near Bayou Sara, in- 
cluding the high Morgansea levee. Much loss of 
property and probable loss of life will follow these 
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latest breaks. The town of Bayou Sara is said to be 
in ruins. Gov. NICHOLS, of Louisiana, has considered 
this latest disaster of sufficient importance to appeal 


for Government aid through U. S. Senator Grason. 


A LEVEE CONVENTION is to be held in Vicksburg 
on April 30to generally discuss the situation de 
veloped by the existing floods. It is shown by the 
report of the United States Bureau of Statistics that 
up to 1887 the actual loss from overflow, without 
any theoretical estimates, was $200,000,000. 


AN ACCIDENT ON AN ELECTRIC RAILWAY 
eurred April ll at Tacoma, Wash. A car became 
unmanageable and ran away on a steep grade; at 
the bottom it jumped the track and ran into soft 
ground, where it stopped. 


oc 


Nobody on the car was 
injured, but two persons who jumped off were 
bruised and cut by the fall. The iron brake-bar, 
2 %& ins., broke, and let off the brakes; the driver 
then reversed the current, but the strain stripped 
the cogs from the gearing, an- there was then no 
control over the car. 


THE SOUND STEAMER Puritan was docked this 
week, and it was found that the injury received by 
running on the rocks above Hell Gate was more 
serious than supposed. A ragged hole about 100 ft. 
long and several feet wide in parts is found in her 
outer hull. The double hull alone saved her from 
sinking. It will probably take two weeks to repair 
the damage. 


THESAFETY OF RAILWAY EMPLOYES has been made 
the subject of a bill introduced in Congress by Rep 
resentative FLOWER, of New York, on April 21. J. 
WARREN CovULsTOoN and J. F. LouGurey, of Phila 
delphia, representing a brake and coupling company, 
addressed the Committee on Railways and Canals- 
now considering this bill. They strongly urged 
legislation to compel the use of automatic brakes to 


ensure safety of life and limb and railroad em 


ployés, but took exception to that section of 
the bill which requires the use of automatic 
air brakes, on the ground that it would con 


fine the roadsto a device made by one company 
operating under a patent, prevent competition and 
development of such devices and endanger the lives 
ofemployés, as from the complexity of the devi¢e 
they are frequently required togo beneath and be 
tween the cars, and, in fact, to get into just such po- 
sitions as the patent couplers were intended to make 
unnecessary. 


PROGRESS ON THE Hupson RIver TUNNEL, to 
date, stands as follows: The new shield is being 
erected on the west side at a point 2,050 ft. from the 
shore end. This shield is complete up to the top- 
girder and will probably be in working order in 
about ten days. On the east hide the condition is not 
so favorable. The late attempt to pump the tunnel 
out developed several very large leaks in the caisson 
next to the shaft, and the shaft itself was badly 
shaken, and the timbers had separated so as to 
cause extensive leaks. These leaks have now been 
plugged in the shaft; but those in the roof of the 
caisson are more troublesome, as this is under the 
wharf. Divers are now at work trying to plug them 
up from below. It is hardly necessary to state that 
the late stories of “rats with oakum tied to their 
tails” being chased into the cracks in an attempt to 
plug them, are simply a reporter's “fake.” We 
believe a rat was found in one of the pulsometer 
pumps, but that is the sole foundation for the story. 


THE Detroit RivER TUNNEL QUESTION is to be 
reported upon by a board of army engineers, com- 
posed of Col. Pozk and Capts. ALLEN and ADAMs. 
They meet in Washington, and are to report upon 
the practicability and estimated cost of this tun- 
nel. 


THE SAULT Ste. MARIE CANAL, says W. W. Car- 
GIL, President of the Sault Ste. Marie Water-Power 
Co., now has all the money required for com 
pleting the canal and developing 6,000 horse power. 
The merely formal work of examining titles is now 
going on, and the company will issue bonds for 
$200,000, making the total cost of the canal, inciud- 
ing land and right of way, about $600,000. The 
additional expenditure of $100,000 will develop 6,000 
horse power more, and the same proportion of cost 
will increase the power to its full estimated capacity 
of 30,000 horse power. 
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THE IMPROVEMENT OF THE SAULT AND Hay 
LAKE CHANNEL was reported upon favorably by 
the River and Harbor Committee at Washington 
on April 21. Certain amendments provide that the 
$3,738,000 appropriated for the Sault improvement 
shall be divided into two installments, available 
in two years ; andthe Hay Lake Channel fund into 
three installments. The same committee also favor- 
ably reported the bill for a deep water harbor at 
Galveston, to cost $6,000,000. 


A BRIDGE ACROSS THE BosPHORUS, for linking the 
railway systems of Europe with existing roads in 
Anatolia, is being discussed by the Turkish authori- 
ties. A French engineering firm is said to be push- 
ing the enterprise. The proposed point of crossing 
is at Roumeli Hissar, on the European side, to Ana- 
toli Hissar on the Asiatic side. The total length of 
the crossing would be about 2,624 ft. 


THE Boston, REVERE Beacn & LYNN RAILROAD 
will opea its passenger station on Atlantic Ave., 
Boston, May 1. The station combines the uses of 
a city terminal with those of a ferry station, and 
every portion of the somewhat limited area is fully 
utilized. The main building is of freestone with 
granite sills, and is two stories in height, the second 
being of brick and containing the railway offices. 
An illuminated clock occupies the central position 
in front. The width on Atlantic Ave. is 57ft., depth 
119 ft., with one story extensions on either side the 
terry slip of 76 ft. additional. The ferry slip is of 
iron, 12 ft. wide by 56 ft. long, and is operated by 
hydraulic power. The main building is also con- 
structed of iron columns and girders. A broad pas- 
sage leads from the street directly to the boat, and 
there is a side passage for independent exit. The 
station is provided with all modern conveniences in 
fittings, lighting and heating. 


THE DELAWARE & Hupson CANAL Co. broke 
ground on Monday for a new general office building 
at Albany, N. Y. The cost is estimated at $150,000. 


THe BALTIMORE & OHIO has offered to erect 
$150,000 repair shops at Cumberland, Md., and con- 
centrate there the work now done at Martinsburg 
Keyser, Piedmont and Connellsville, provided the 


city will loan the company the money necessary to 
build the shops. 


THE CHICAGO WoRLD’s Farr BILL passed the 
United States Senate on April 21, 43 yeas to 13 nays. 
Various amendments were discussed; but a clause 
calling for a naval review in New York harbor in 
April, 1892, was the only one passed. 


A NOVEL METHOD OF SEEING THE WORLD’s Farr, 
which fits it with th ideas of some people regard- 
ing the benefits™» » be derived, is suggested by a 
Wisconsin “mechanical engineer.” It is proposed 
to arrange the buildings over and the exhibits on 
each side of ‘a sunken belt railway track of 14 ft. 
gauge. On this track would be a continuous line of 
cars, provided with comfortable seats, and moving 
at a low rate ofspeed. The visitorseats himself and 
goes around until he has “seen it all;’ or he can 
step off and examine things at his his leisure if he 
will. This moving belt is to be constructed to carry 
25,000 passengers. i! 

SCHMEIDBARGUSS, or letters to that effect, is 
getting its alleged inventor, Mr. CHARLES HARTz- 
FELD, of Newport, Ky., into trouble. The Wheeling 
Intelligencer says that Mr. HARTZFELD has been ar- 
rested on the charge of using the mails for the pur- 
pose of defrauding. The allegation is that he is 
sending out long advertisements for his various 
companies, thus incurring obligations and refusing 
payment on drafts when presented. It is stated 
that he has defrauded several hundred newspapers 
in this way, in which number we nuust include this 
journal, and can certify to the fact that we never 
received a cent for services rendered. The general 
verdict is that he and his companies are frauds of 
a superlative degree. 


AN EIFFEL TOWER OF ICE, 230 ft. high, was built 
at St. Petersburg the past winter. In general form 
the structure closely resembled its distinguished 
prototype, but the four legs started from the ground 
at a more moderate inclination. It was built of clear, 
transparent ice, and when illuminated by electricity 
made a brilliant spectacle. St. Paul and Montreal 
had to abandon their proposed similar structures on 
account of the mild winter. 


The Shay Locomotive. 


The Shay locomotive is an engine of peculiar con- 
struction, having its wheels driven by gearing; it is 
designed for operating railways (principally min- 
ing and lumber roads) with steep grades and sharp 
curves. A number of these engines have been built 
within the past five or six years, and are in regular 
service. 

The inventor, Mr. E. E. SHay, of Bar Harbor, 
Mich., was a saw-mill owner, and transported the 
logs over a track laid with wooden rails. The cars 
were hauled by an ordinary direct-acting side-rod 
locomotive, which was continually jumping the 
track, causing delay and expense in replacing it. It 
was noticed, however, that the cars gave very little 
trouble of this kind, the two four-wheel center-bear- 
ing trucks adjusting themselves to the sharp curves 
and irregularities of the track, while the larger 
rigid wheel base of the locomotive caused the 
wheels to grind round the curves or jump the track. 
Mr. SuHay thought that if he could apply the power 
to acar, or have a locomotive with flexible wheel- 
base, he would avoid this trouble. He therefore took 
an ordinary flat carand fitted an upright boiler 
and engine upon it. A shaft was placed lengthwise 
of the car near the ends of the axles, and was made 
flexible by the use of sleeves; the wheels were driven 
by bevel gearing. This primitive engine proved sosuc- 
cessful in operation, that an order was given to the 
Lima Machine Works, of Lima, O., to prepare plans 


mT 


Shay}Locomotive’: Gilpin 


for a locomotive of this system. One of the first of 
these engines, weighing 28 tons, was exhibited at 
the New Orleans World's Fair of 1885, and was 
awarded the tirst premium for a successful logging 
locomotive. 

As will be seen by the accompanying cut, the en- 
gine embodies some of the features of the Fairlie 
and Forney types of engines. The cylinders (two or 
three, according to the desired power) are vertical 
and inverted, as in marine engines; they are placed 
at one side of the boiler, near the firebox, and drive 
a crank shaft, which is ;connected by intermediate 
shafts and flexible connections with the short shaft 
on each truck. This latter shaft carries the bevel 
pinions, driving the bevel spur wheels, which are 
made in sections, and bolted to the faces of the 
wheels. This gearing is made of cast steel, and will 
wear from two to five years; when worn, new gear- 
ing can easily be fitted. It ‘is said not to 
be noisy. All parts subject to wear or breakage 
are made of best steel and hammered iron. 

The driving wheels have steel tires, if for tee-rail 
tracks, and extra chilled wheels if for wooden 
rails, The speed of the engines as ordinarily con- 
structed is limited to 15 or 16 miles per hour, as they 
are; geared 3 to{l in order to give the necessary 
power. They can, however, be geared 2 to 1, cr1 to 
1, if necessary, and will then run at 30 or 35 miles 
per hour; but this is not practicable for regular 
work. A Shay engine weighing 28 tons, geared 3 to 
1, is said to have been run from Chattanooga, Tenn., 
to Melville, Ga., a distance of 52 miles, on the Chat- 
tanooga, Rome & Columbus R. R., at a speed of 52 
miles per hour. 

The principal field for these engines is in timber 
and mineral regions, where vhe railways have cheap 
track, sharp curves, and steep grades. One has been 
used, however, on a suburban line from Chatta- 
nooga to Mission Ridge; it weighed 28 tons, and 
would haul two loaded standard gauge passenger 
cars up an 8 per cent. grade about % mile long. 


mo] 


The performance was satisfactory, but the line was 
afterward equipped for electric traction. 

The boilers of engines for roads laid with wooden 
track have a large and high dome over the tirehox, 
making a boiler of & shape. The object of this is ty 
insure a good capacity of dry steam. 

The Crescent mine tramway, in Utah, built j, 
1884 by Brown & Brooks, engineers, of Salt Lake 
City, for Mr. FRANK H. Dyer, of that city, is 4.793 
miles long, with 0.6-mile of sidings. The grades are 
222.8 ft., 276.3 ft., 322 ft., 368 ft., 414.5 ft., 400 ft., and 
549 ft. per mile. The latter is 1,900 ft. long on 
branch. On one of the grades of 460 ft. per mile are 
four curves of 50 ft. radius; the whole line is very 
eurved. The track consists of 16-Ib. rails, spliced 
with fish plates and two bolts, and laid on wooden 
ties 30 ins. apart center tocenter. The engine for 
this line has cylinders 9 ins. diameter by 8 ins, 
stroke, and is geared 3 to lon 24-in. wheels : its 
weight in working order is about l5tons. It wil] 
haul 10 to 15 empty 4-wheel mining cars, weighing 
about 1,300 Ibs. each, over the road, which rise, 
about 2,000 ft. in 44¢ miles. 

A narrow-gauge line at Slate Run, Lycoming Co., 
Pa., owned by J. B. Weed & Co., of Binghamton, 
N. Y., is worked by a 25-ton, three-cylinder Shay 
engine, which hauls 8 to 10 cars, weighing 3‘) tons 
each, over the line; there are grades of 8 per cent. 
one of which is 134 miles long. 

The Sinnemahoning Valley R. R., which branches 
from the Western New York & Pennsylvania R. R. 


LS by (es Ae 
Tramway, Colorado. 
at Keating Summit, Potter County, Pa., also has 
one of these engines. The line is laid with 30-Ib. 
rails, and has grades as steep as 300 to 400 ft. per 
mile. The engine is used mainly on branches and 
has given satisfaction. It has cylinders 11 « 10 ins., 
driving wheels 30 ins. diameter, and weighs 30 tons 
in working order. It will take four standard gauge 
cars, loaded with lumber, over a grade of 165 ft. per 
mile. It was found to be economical in operating 
expenses, but rather expensive in repairs, owing to 
faulty construction. It was used occasionally on 
passenger trains. 

The engine which we illustrate was built for the 
Gilpin Tramway Co., of Central City, Colo., Mr. 
B. H. Locks, Manager. The road is about 12 miles 
long, and has a gauge of 24 ins. The country is 
mountainous and the curves were made very sharp 
to lessen the cost of construction ; there were at 
first three curves of 66 ft. radius, but it was intended 
to change these to 100 ft. Ore is taken from the 
mines down the grades to the stamp mills, and fue! 
hauled up to the mines. The heaviest grades are 6 
per cent., but the greater portion do not exceed 4 
per cent. The track is laid with 35-lb. iron rails, 
spliced by fish-plates and four bolts; they are spiked 
to red spruce ties, 4 ft. x 4ins. x 4 ins., and 5 ft. * 
5ins. x 5ins., with sawed ends. The ties are spaced 
2 ft. centre to centre, and the smaller ones do not 
allow the track to settle. By means of a third rail 
on the Colorado Central R. R., the company operates 
the branches to a number of ore mills and mines 02 
that road. 

There are two Shay engines on this line. The first 
one (shown in the cut) had two cylinders 7 « 7 ias., 
geared 214 to 1 on 24-in. wheels. The weight was 
10 tons. This first engine was built to haul a certain 
load up 4 per cent. grades, with curves of 50 ft. radius 
on the grade. The second engine had three cylinders 
and weighed 20 tons. Both engines were satisfac 
tory, with the exception of some defects in construc: 
tion. They passed round the sharp curves Very 
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easily. The cars are of iron, about 16 ft. long and 4 
ft. wide; some have a capacity of 4 tons, and are 
carried on eight 14-in. wheels ; others have a capacity 
of 8 tons, and have eight 18-in. wheels. They weigh 
about 1.75 tons. The smaller engine could haul eight 
or ten cars up, but thisload wastoo hard on the en- 
gine. The average train load was about 18 tons. 
Over 300 Shay engines have been built by the Lima 
Machine Works, of Lima, O., for roads of different 
gauge and for different kinds of work. The South- 
ern Equipment Co., of Chattanooga, Tenn., has the 


Southern agency. 


Mild Steel Made by the Thomas Process, and 
its Employment in Building. 


The favor with which mild steel produced by the 
Thomas process has been received on the continent, 
and the peculiar adaptability of the process to our 
American irons, leads us to abstract the following 
from an article in Glaser’s Annalen on this subject. 
Some of our readers may recall that the cantilever 
overthe St. John’s River, in Canada, was constructed 
of this material imported from Germany. 

In 1888, Germany produced about 4,652,500 tons of 
coke pig iron, of which amount not less than 1,378,- 
600 tons were employed in producing Thomas steel. 
These figures show the importance of the Thomas 
process in Germany and the large amount of the 
metal employed, although until recently its chief 
use was found in ship-building. 

The process consists in decarbonizing pig rich in 
phosphorus and poor in silicon in a converter lined 
with a basic and lime paste; the Bessemer process 
works with pig rich in silicon and poor in phos- 
phorus in a converter lined with silica. The re- 
moval of the phosphorus begins after the carbon is 
burnt out. A recarbonization of the metal by the 
addition of ferro-manganese or spiegeleisen is per- 
formed chiefly to remove the gaseous and solid oxy- 
gen compounds which are so injurious to the pro- 
duct. Strong recarbonization, to produce harder 
steel, is not advisable, both on account of the cost 
and because the lining of the converter would be 
powerfully attacked. Hence, the Thomas process 
is best adapted to the production of the mildest 
steels. These low grades, however, are little used 
in construction of large works. 

If the endeavors to place the Thomas products on 
a par with those of the Bessemer converter are to 
meet with any success, no claims should be made 
that the two steels are exactly alike. Neither 
should the products of the basic converter and a 
basic hearth be considered the same. The Thomas 
converter is only fitted for treating irons rich in 
phosphorus, like those of Germany and the South- 
ern States of this country. . 

The German Thomas steel (flusseisen) is an excel- 
lent quality; nevertheless all lots of the metal should 
be carefully tested before being used. An analysis 
of the products of different works resulted as fol- 
lows: 











| On the At At At At 
Mosel. | Iiselde.| Peine. | Hirde. Kladno. 
Carbon........ 3.00-3.50| 3.22 3.38 3.00-3.50 3.50 
Phosphorus. ..'2.00-2.25| 2.92 2.72 lup to 3.0 2.40-2.60 
Manganese... 1.80-2.00} 2.38  2.00-2.50 2.00-2.50 0.40 
Silicon........ 0.35-0.40) 0.11 860.18 jup to 0.5 0.10-0 20 
Sulphur....... ? | 0.05 (0.06 jap to 0.1 0.02-0.05 


In Horde the molten pig is taken directly from 
the blast furnace to the converter in ladles holding 
about 11 tons. Sometimes the product of two blast 
furnaces is mixed before charging the apparatus. 
The charge can be kept in the ladles several hours 
without becoming cold. After the charge has been 
blown for about 10 minutes, the mass contains 0.07 
per cent. C, 1.7-2 per cent P, and 0.2-0.3 per cent. Mn. 

During this part of the process, only two-thirds of 
the requisite amount of lime is added, the remain- 
ing third is introduced about 3 minutes after the 
carbon flame has ceased and the liquid slag has been 
poured off. The metal still contains from 0.3 to 0.4 
per cent. phosphorus. At the end of the blow the 
mass contains about 0.07 per cent. carbon, 0.05 per 
cent. phosphorus, 0.15-0.2 per cent manganese and 
0.06 per cent. sulphur. When the slag has been 
again poured off and 1.5 per cent. ferro-manganese 
added, the metal contains from 0.15 to 0.18 per cent. 
carbon, 0.4 to 0.5 per cent. manganese, 0.04 per cent. 
sulphur and from 0.06 to 0.07 per cent. phosphorus. 


In Peine, the pig iron is melted in cupola furnaces 
of about 11 tons capacity; at the beginning of the 
process, the charge contains about 3.38 per cent. 
carbon, 2.72 per cent. phosphorus, 0.64 per cent. 
manganese, 0.18 per cent. silicon, and 0.055 per cent. 
sulphur. After7 or8 minutes blowing, the decar- 
bonization ends and the dephosphorization begins. 
In these works, the blow last from 10 to 11 minutes; 
the finished product contains 0.16 per cent. carbon, 
0.54 per cent. manganese, 0.015 per cent. silicon, 
0.025 per cent. sulphur and 0.06 per cent. phosphorus. 

At the works in Kladno, Bohemia, the process is 
similar. A large amount of this basic steel has been 
produced in Bohemia for building highway bridges, 
especially large structures like the Elbe bridge 
near Melnik. Only one large bridge of this material 
is erected in Germany, the large draw at Hamburg. 
The Austrian government engineers have, however, 
adopted Martin to the exclusion of Thomas steel, on 
all their bridges, notably the Moldau viaduct re 
cently finished near Cervena, illustrated in this 
journal last week. 

In the United States the basic process has not 
met with much favor. It has been charged that 
this was due tothe machinations of capitalists in- 
terested in the Bessemer process, who had bought 
up the patents on the basic process to suppress 
them, fearing its competition with the plants in 
which their capital is already invested. A much 
more plausible explanation of the non-use of the ba-ic 
process in this country was given to a representa- 
tive of ENGINEERING NEws recently by a gentleman 
interested in the management of one of the largest 
steel works in the country. 

At these works the basic process has been thor- 
oughly tried, and is still in use in an open-hearth 
furnace. The basic converter process was discarded 
after a fair trial, simply because it proved more ex- 
pensive to make steel in that manner than by the 
Bessemer process, and the quality of the steel was 
not enough improved to pay the extra cost. 

The extra cost of making the bricks and lining the 
basic converter more than balanced the saving 
through the use of cheap grades of iron rich in phos- 
phorus. How this comes about is easily seen. The 
dolomite from which the basic bricks for lining the 
converter are made has to be carefully assorted by 
hand, and every particle of sand or earth which 
may adhere must be removed. The making of 
bricks is then a long and laborious process, requir- 
ing much care and skilled labor. In Europe, where 
good workmen can be had for 75 cents a day, this 
can be done with economy; but in this country, 
where wages three times as high must be paid, the 
process is a too expensive one. 

For use in the open-hearth furnace, for making a 
very fine grade of steel, the basic process does very 
well, as relining is not so frequently nzeded, and 
the bricks are more easily made than are the bricks 
for lining the converters. It needs a more general 
appreciation by engineers of the merits of open- 
hearth steel, however, to bring even the open-hearth 
basic process into extensive use in this country. 





The City of Paris Accident. 

We are indebted to Mr. Ropert GILLHAM, 
Member Am. Soc. C. E., and a passenger on the ship 
at the time, for the following interesting account of 
the accident to the City of Paris, 

The steamship was built by Messrs. James and 
George Thomson, of Clydebank, near Glasgow, 
April, 1889, and was considered ‘‘as safe as human 
foresight can secure.” The company published 
in book form, descriptive of their ship, their 
belief that they had secured in the building of 
the steamship ‘“‘an unsinkable ship,” being the 
largest of its kind afloat. Length 560 ft., beam 
6314 ft., depth from upper cabins to bottom of keel 
59 ft., 14 water-tight bulkheads, twin screws, triple 
expansion engines in separate compartments, with 
water-tight bulkheads between engine rooms, boiler 
and other rooms. The appointments of the steamer 
in all respects were considered most complete. The 
boiler rooms, three in number, are each within the 
walls of water-tight bulkheads, the boilers arranged 
in each room in batteries of three. There are nine 
boilers in all. These were made from steel, 19 ft. 
long and 15%¢ ft. in diameter, carrying a pressure of 
150 Ibs. per sq. in. There are nine feed pumps 
and four fire pumps. The boilers deliver steam to 
engines through two 18-in. steam pipes. 


The stroke of all engines is5 ft. and the di 
mensions of cylinders are as follows : 

lst cylinder, diameter, 45 ins., initial steam press. 
ure, 148 Ibs, per sq. in. ; 

2d cylinder, diameter 71 ins., initial steam pressure 
56 Ibs. per sq. in. 

3d cylinder, diameter, 113 ins., initial pressure 12 
Ibs. plus vacuum. 

Port and starboard engines are alike in all details, 
and so made that the parts on one are interchange- 
able, one with the other, but operate each its own 
independent propeller shaft. The cylinders are all 
steam jacketed, the condensation being returned to 
the boilers. 

The condensers have, each, two 20-in. outboard 
delivery pipes 8 ft. below water line, and two 20-in. 
injection openings to condensers, 18 ft. below 
water line. It is supposed that when the engine 
broke the condenser and the connections with 
these openings the water flooded the engine room 
through them. The approximate estimated 
weight of the moving parts of the large cylinder of 
the starboard engine, which collapsed, is as follows: 

Piston, 9 tons; piston rod, 5 tons; cross-head, 2! 
tons; connecting rod, 7! 
tions, 14'¢ tons. 


or 


tons; crank and 
The propeller shafts have a diam 
eter of 19'¢ ins., and are 45 ft. long: the engine shafts 
have a diameter of 22 ins. 

The engines have frequently attained a speed of 90 
revolutions per minute when Weish coal was used 
in boilers, or a piston speed of 900 ft. per minute. 
The American coals have not given as good results, 
but have without much difficulty generated steam 
sufficient to maintain 86 revolutions per minute, or 
860 ft. per minute piston speed. The engines on one 
occasion developed an aggregate power of 20,360 
a. 

The boilers consume usually about 300 tons of coal 
each day, or 500 lbs. per minute. Each battery of 
boilers is independent of the others, and in separate 
compartments, and have also independent coal 
bunkers. The steamer has a double bottom, so 
arranged that water can be pumped into the spaces 
between the outside and inside shell or skin as 
ballast, there being provision for 1,680 tons of water 
ballast in the spaces referred to. The steamer when 
leaded usually draws 20 ft. of water forward and 
23 ft. aft. The water-tight compartments are 
arranged as follows, with no openings in the bulk- 
heads of any kind : 

First, three at bow for steerage passenge..g 6, 
cargo; then follow two compartments for ca 
passengers, then four compartments occupied by_ 
boilers, coal bunkers, kitchen and engines; next to 
engine compartment follow two compartments for 
cabin passengers, then finally o for steerage 
passengers or cargo. Immediately aft of engine 
room is the dynamo room. 

The City of Puris has, perhaps, the most complete 
hydraulic system of any steamer afloat. The cargo 
is loaded and unloaded by hydraulic power; the 
anchor is raised by it, and the ship is steered and 
controlled by it. This is » complete arrangement, 
yet in this will be shown veat weakness. This 
steamer had the coniidence of the public, and was 
believed to be the safest, and so constructed that 
no accident could possibly occur that would disable 
her and leave her to the mercy of the sea. It was 
this feeling that made the owners say in their 
printed book: ‘So thoroughly is everything dupli- 
cated, and even triplicated in many cases, it will be 
next to impossible to completely disable the motive 
power,” and caused others to refer to the spars and 
rigging as ‘“‘the sticks and strings of the deck 
fiddler.” 

We sailed from New York Wednesday evening, 
March 19,in a snowstorm, and made an average 
speed of 450 miles per day up to five o’clock on the 
afternoon of Thursday, March 25, about 200 miles 
from the Irish coast. On the same afternoon, about 
four o'clock, through the kindness of Mr. WALL, the 
Chief Engineer, I visited with him and two other 
gentlemen the engine-rooms and examined the en 
gines, pumps and machinery generally. The en 
gines were then making 86 revolutions per minute, 
and under perfect control, as in explanation of the 
simple apparatus for cutting off steam on the en. 
gines; the steam was partly cut off of the star- 
board engine, which collapsed, and it immediately 
began to slow down to about 30 revolutions per 
minute, and as soon as the valve was fully 
opened ran immediately up to 86 revolutions 
per minute. Everything seemed to be in perfect work- 
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ing order, though the tail] rod of the large starboard 
engine, as it came through the cylinder head, de- 
flected at each stroke toward the starboard side, 
and on the down stroke returned again. There 
were no evidences of hot bearings, hot pins, or 
troublesome connections. We stood at the cylinder, 
at the crosshead and crank of the engine in ques- 
tion on the different platforms, and watched the 
parts carefully and discovered no signs of weakness 
or defects of any kind or character. We returned 
to deck, and had only reached the saloon when the 
steamer vibrated and trembled from stem to stern, 
as though she was riding over a rocky bottom— 
about the same sensation as one may experience in 
a railway train running at the rate of ten miles an 
hour over the cross ties. This continued for about 
ten seconds, partly ceased, and then commenced 
again with greater force for a number of seconds and 
then finally ceased. I went on deck and discovered 
that the port engine was still in operation and the 
steamer still under headway, and continued for 
some little time,when this engine also ceased operat- 
ing. Steam in large volumes and with much noise 
was escaping from the starboard engine room, fol- 
lowed soon by escape from safety valves in boilers. 
I picked up packing on the deck on starboard side 
at engine room and fragments of various kinds. 
When the steam had to some extent cleared from 
the engine room it was discovered that the large 
cylinder, 113ins, diameter, was broken to pieces and 
had disappeared in the water, which was then 15 ft. 
deep in both the starboard and port engine rooms, 
the columns broken away, and the eccentrics turned 
end up against and partly through the bulkhead 
between the engine rooms, Such a confused, broken 
mass of machinery has, perhaps, never been wit- 
nessed in marine engineering. The outside frame- 
work of the upper cabin remained intact, the dam- 
age being confined wholly to the engine room. As 
the steamer rolled from side to side in the heavy 
sea, the 18 ft. of water then in the engine room rolled 
over like a small tidal wave and almost hid from 
view .the engines. The port engine was not, we 
think, damaged, but was under water; the first two 
cylinders of the starboard engines remained in posi- 
tion, but the third was lost to view entirely. 

The water, by some means or other, began to fill the 
first compartment next aft of the engine room, and, 
through the shaft tunnel and leaks in the bulkheads, 
filled two other compartments in the steerage. 

It is needless to give here a description of how the 
deck hands attempted to put a sail over the hole in 
the ship’s bottom, and how we drifted about in 
what was then a heavy sea, and how, for 48 hours, 
there seemed to be no definite plan determined upon 
on the part of the officers; no boats in readiness, no 
sails put up, which, if they had had them, on account 
of the hydraulic machinery and saloon roof in the 
way, could not have been used successfully; no rock- 
ets sent off for two nights—three red lights only gave 
notice of our distress. We had a favorable wind, 
and if sails could have been used we could have made 
the coast in three days. We drifted about until 
Friday morning, with water filling to a greater 
depth the compartments each hour, when the 
Adriatic, of the White Star Line, came to us 
with a small steamer called the Aldersgate; the 
former steamed away to New York, and the latter 
agreed to tow us, if possible, and, if they failed in 
that, to take the passengers to Queenstown. The 
third day matters were better organized. Much 
credit, I think, is due the chief engineer and car- 
penter for the intelligent and energetic work ac. 
complished in strengthening the bulkheads be- 
tween the engine and boiler room, which moved 
2t¢ ins., due to the pressure of water against them, 
In the engine room strong shores made from spars 
were placed against the bulkhead, and all the 
water was taken out of the three boilers in the com. 
partment next the engine room, and all outlets 
plugged to give buoyancy to the ship. Had the 
water broken through this bulkhead nothing could 
have saved the steamer. The water was about 20 
ft. above the boiler room floor in the engine room 
When we left the steamer she had taken in 1,500 
tons in engine room, 750 tons in compartment No. 
10, 50tons in No. 11, 450 tons in No. 12—a total of 
2,750 tons, carrying in addition her entire cargo. 

What caused this accident? will be asked by many 
interested people. The truth, perhaps, will never be 
known, but the probable cause may, perbaps, be 


found among the following, which are offered simply 
as probable causes: 

I am informed by a gentleman of intelligence, 
who is capable in all mechanical matters, that he 
was standing at the stern of the steamer watching 
the propeller blades cut the water, leaving the spiral 
traced behind the screw in well-defined lines. He 
had just left the port side and was half way over to 
the starboard side of the steamer when the acci- 
dent occurred. After the vibration and noise had 
ceased, he looked over to see if there was any diffi. 
culty with the propeller on the starboard side. He 
informs me that the propeller was slowly rotating, 
caused, no doubt, by the forward motion of the 
steamer. If this be the fact, then possibly the pro- 
peller shaft had, at that time, been broken. 

The piston rests upon a shoulder solidly connected 
with the piston rod, and to which the piston was 
holted with 8 bolts, no key or pin being used. The 
size of the bolts was not learned. The diameter of 
the tail rod is 8 ins., diameter of piston rod, 10 ins, 
The connecting rod is 8% ins. diameter at the upper 
end and 114% ins. diameter at the lower end. The 
crank pin is 21ins. in diameter and 26 ins. long; cross- 
head pin, 10 ins. in diameter. 

The writer is strongly impressed with the idea 
that the primary cause of the accident will not be 
found ina failure of the propeller or crank shaft, 
but in the loosening of the piston, and then breaking 
away from the piston rod, or the breaking of the 
piston rod. The greatest injury may have been done 
after the large cylinder was demolished by the run- 
ning away of the two high-pressure engines on the 
starboard side, which must for a few seconds, 
judging from thé sound and the noise of the closing 
disturbance, have twisted and slashed about con. 
necting rods, eccentrics and other parts through 
the engine room in the most destructive manner, 
breaking columns of the large engjne, bed plates, 
and shaft. The running of the twoengines referred 
to may have been stopped only by a change in the 
position of their valves, due to the excessive vibra- 
tion, and no doubt slipping of the eccentric, or 
breaking of some essential part, when they stopped 
themselves. It is a fact beyond controversy that 
the starboard engines, after the large engine was 
smashed to pieces, operated for a short time and 
then stopped. 

The piston area of the first cylinder is 1,590.43 sq. 
ins., the second cylinder 3,959.2 sq. ins. and the third, 
or the one that collapsed, is 10,028.77 sq. ins. Consid- 
ering only the large cylinder, and assuming that the 
steam pressure at the beginning of the stroke 
equaled 12 lbs., to which must be added the atmos- 
pheric pressure operating, with a vacuum, making 
approximately a M. E. P. of not less than 20 lbs, per 
sq. in. on the large piston, or a total pressure on the 
entire piston of 201,575.4 Ibs., over 100 tons, thus giv- 
ing to the piston a high velocity which places it 
quite close to, if not beyond, the danger line. 

The usual piston speed of the large engine is, per- 
haps, too high when the details and the heavy 
moving parts are considered. The total weight of 
piston, piston-rod and cross-heads equals 1644 tons, 
which weight is started froma state of rest to a 
speed of 860 ft. per minute, and sometimes 950 ft. 
per minute, in a distance of about 2's ft., and 
stopped again within the same distance. There is 
no doubt as to the piston on other occasions having 
reached a much higher speed than that given, as 
this steamer has a record of over500 miles per day. I 
need not enter into computations to show the 
resistance necessary to check so great a weight 
as the piston and co-parts in the short distance 
in which it was accomplished. A liberal cushion at 
the lower and upper end, and piston valves do not 
eliminate the danger of driving a piston of the 
weight ‘given at the speeds mentioned, depend- 
ing on the details adopted in the engine in ques- 
tion. In order to comply with government regu- 
lations and place the machinery below the water 
line, a short stroke had to be adopted. If high 
speed is what is desired and looked for by marine 
engineers, the details associated with the moving 
parts on engines that approach the diameter of 
cylinders such as the one in question on the City of 
Paris must be materially strengthened and modi- 
fied. 

As remarked before, the Cityof Paris has the most 
complete hydraulic appliances imaginable; but, not- 
withstanding this fact, while floating about helpless 


on the sea, had it been necessary to use the anchor 
it could not have been done unless by hand. Haq 
it been necessary to unload the cargo in order to 
lighten the ship, the hydraulic machinery could yo} 
have been used, and this unloading could oly haye 
been done by hand power, blocks and fal! s; neit}¢; 
could the ship have been steered by the jh, 

draulic power. It was helpless for these purposes: 
in fact, there were no means of doing any 
heavy work except by hand, all due to the 
fact that the pumps that operated the hydraulic 
machinery were under wacer in the encgine 
room, and thus this ‘“‘complete hydraulic syste; 
was paralyzed. There was no lack of steam supply, 
for not less than 15,000 H. P. were available jy 
the shape of steam during the entire period or tine 
we were drifting. If steam-hoisting engines had 
been provided at various points on the steamer’s 
decks, and circumstances required, the cargo could 
have been discharged, the anchor lowered or raised. 
and other work performed. 

The same is true of the pumps. The boiler room 
was well supplied with pumps, as was the engine 
room, but the compartments outside the engine and 
boiler room were not. One of the most discouraging 
sights during the trying accident was the slow but 
constantly rising water in the state rooms aft of 
engine room, and the washing back and forth of 
great volumes of water, smashing in doors, state 
room partitions, and mixing in general confusion 
doors, mattresses, furniture, etc.; men almost 
exhausted with work at small hand pumps. 
others knee deep in water bailing with 
pails in repeated efforts to reduce the water in the 
compartments. In this respect the officers and crew 
did well, and used every available means at their 
command ; but hand pumps and pails seemed out of 
place in an emergency of this kind; steam pumps 
were needed, but none could be had. One small 
pump was taken from the boiler room, placed 
above the water in the engine room, connections 
made, and it started to pump. It was like a leaf in 
a hurricane. The City of Paris was not saved on ac 
count of the skill or any special means of safety 
developed by the officers and crew, but her escape 
was due entirely to the providential weather experi 
enced for four days and to water-tight bulkheads. 


Electric Subways and Gas Mains. 


The New York Senate Committee on General 
Laws is apparently contemplating the establish- 
ment of a State Supervisory Board, whose duty it 
shall be to take general charge of all underground 
pipe system, and to supersede the Board of Electrical 
Control in New York City. 

In this connection Mr. HENRY S. KEARNEY, Chief 
Engineer of the Board of Electrical Control, has 
been called upon to testify before this committee on 
the gas and subway question in New York City. Mr. 
KEARNEY said that the city is gridironed with gas 
mains ranging from 4 to 20 ins. in diameter. In 
some streets, and on Sixth Ave. especially, there 
are four sets of gas mains on each side of the street. 
Mr. KEARNEY says that gas is continually escaping 
from these mains from leaking joints, and he be 
lieved that in 95 out of 100 holes dug in the streets 
between Mth and 23rd Sts. and Third and Ninth 
Aves., escaping gas would be found before the main 
was reached. In laying the conduits he found 
many gas mains so corroded that they broke in 
handling, and also found old service ‘“ cut-offs” 
made by simply hammering the ends of the pipes 
together. 

Mr. KEARNEY says the steam-heating pipes also 
gave them much trouble. Ten feet below the sur. 
face of Broadway, from Howard St. to Exchange 
Place, the temperature of the earth was above 100 
F., caused by escaping steam from defective 
joints. This heat, in combination with acids in the 
soil, destroys the insulation on underground wires. 
The Telephone Company has been forced to lay a new 
cable especially prepared to resist these effects. The 
brass pneumatic tubes of the Western Union Tele- 
graph Co., laid three years ago, are also badly cor- 
roded from these causes. Mr. KEARNEY thought 
these evils could be remedied, and was in favor of a 
supervisory board to control “the gas and steam 
companies.” 

Mr. James W. Situ, President of the Consoli- 
dated Gas Co., appeared for the defence. He said 
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that the gas mains were laid under inspection, and 
were as tight as it was possible to make them. They 
were injured by the frequent and careless tearing 
up of the streets. He said the quantity of escaping 
gas was over estimated; instead of 8 or 10 per cent., 
as stated by Mr. KEARNEY, he did not think it was 
over | percent. Mr. SmirH claimed that the sub- 
ways had been laid with absolute recklessness, and 
without regard for the rights of other underground 
work. In some places they had built solid brick 
and cement structures right on top of gas mains. 
Other experts are to testify later. 


Statistics of Railway Construction. 


NEW BRUNSWICK AND NOVA SCOTIA. 


Existing Roads. 
|. Canadian Pacifie.—Surveyed, Harvey to Salisbury, 
N. B., 113 miles. 


2. Central R, R. of New Brunaswick.—Track laid in 
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12. Tobique Valtley.—Track laid in 1887,Perth Station to 


eee N. B., 5 miles, Track laid in 1890, Poquoque to 
en 


of track, 2 miles. Graded, end of track towards Plas- 
ter Rock, 10 miles. Surveyed, end of grade to Plaster 
Rock. 14 miles. 
13, Western Counties,—Under construction, Annapo- 
lis to Digby, N. S., 20 miles. 


Projects and Surveys. 


14. Chedabucto Bay.—Projected, Intercolonial 
to Cape Canso, N. 8,, 45 miles. 

15 Halifax Northeastern.—Projected, Halifax Har- 
bor, N. 8., to Hunt’s Central R. R., 50 miles. 

16. Hunt's Central.—Surveyed, Windsor to Truro, N. 
5., 50 miles. 

17. Louisburg & Port Hawkesbury.—Projected Louis 
burg, Cape Breton Island, to Intercolonial Ry. 65 miles 

18. Moncton & Prince Edward Istand.—Projected, 
Buctouche to Richbucto, N. B., 20 miles. 

19. St. John Valley .—Projected, Gagetown to Welsford, 
N. B., 25 miles. 

20. Yarmouth & Healifax.—Projected, Yarmouth & 
Lockport Ry. to Halifax Harbor, N. 8., 150 miles. 

21. Yarmouth & Lockport.—Under survey, Yarmouth 
to Lockport, N. S., 80 miles. 


Total.--Track laid in 1889, 244 miles. 
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age Co. and the investors therein, “stayed with the 
ship and have gone down with her.” About two years 
ago Mr. NEWBERRY sold his interest to Mr. HENRY 
S. Van Buren, of New York, who, with his family, 
control the enterprise by possessing a great majority 
of the stock and suffer the loss of the money invested. 
Mr. BATES goes on to say that he has devoted a 
large part of his best efforts for the past seven years 
jn attempting to bring this enterprise to a success 
ful end; and in so doing encountered many obstacles, 
not the least of Which was that of convincing east 
ern capital that it ever rained enough in Arizona to 
till a large storage basin. ‘“‘Future promoters of sim- 
ilar enterpriseswill not have this difficulty to contend 
with.” In replyiag to the many criticisms upon the 
construction of the dam, Mr. BATES siys thatasuf 
ficient answer to this is that the water poured over 
the top of the dam fer some time before it broke, 
though the dam was not designed forsuch overflow; 
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Map Showing Progress of Railway Constructior in the Eastern Canadian Provinces. 


i889, Norton, N. B., to 


ae, 44 miles. Surveyed, 
Doakton to Chipman, N. B., : 
N 35 miles. 


miles; Norton to St. John, 


3. Cumberland Ry, & Coal Co.—Track laid in 1889, 
end of track to Oxford, N. S., 14 miles. 


4. Grand Trunk.—Surveyed, Edmundston to Perry’s 
Mills, N. B., 180 miles. 
5. Intercolonial.—Oxford & New G w R. R.— 
rack laid in 1889, Oxford to River John, N. S., 47 miles; 
Pigwash to Pigwash Mi pe N. S., 5 miles. Cape Berton 
Ry.—Port Hawkesbury to ydney, Cape Breton Island 90 
= Under survey, North Sydney to Louisburg, 25 
f. Inverness.—Graded, Port Hawkesbury, Cape Breton 
Island north, 16 miles. Projected, end of grade north 50 
miles; branch to Cape Berton Ry., 20 miles. 
1. New Brunswick & Prince Edward Island .—Sur- 
veyed, Sackville, N. B., to Wild Point, 5 miles. 


8. Nova Seotia Central.—Track laid in 1889, end of 
track to Lunenburg, N. 8., 39 miles. * Projected, Middle- 
ton to Margarettsville, N. S., 8.5 miles. 

9. Nova Scotia Midland,—Under construction, New 
Glasgow to White Haven, N. S., 60 miles. 

10. Salisbury & Harvey.—Surveyed, Harv 
N. B., 12 miles. ne Ty aaa 
LL Stewiacke Valley & Lansdown.—Under construc” 
tion, Brookfield to Lansdown, N. S., 37 miles. Surveyed: 
Brookfield to Hants Central ft. R., 15 miles. 


= 


Jan. 1, 1890, 2 miles. In process of const: uction, 143 miles. 


Surveyed or under survey, 559 miles. Projects of some 


promise, 433 


The Walnut Grove Dam Failure. 


The Courier, of Prescott, Ariz., publishes a letter 
from Mr. W. H. Bates, of New York, in answer to 


strictures upon the failure of the Walnut Grove 
dam and those responsible for it, that has an interest 
to our own readers, especially as our late editorial 
upon this disaster was in some part based upon the 
printed accounts of our Western contemporaries. 

In brief, the Courier editorially charges that the 
dam was faulty in construction, due toa desire to 
float stock and make money out of the enterprise, 
with the least expenditure on the works themselves. 
To this editorial Mr. W. H. Bares, of New York, 
whom we included among those chiefly responsible 
for the plans, answers that with one exception the 
original promotors of the Walnut Grove Water Stor 


hence the criticism should be directed against a 
waste-weir which failed to perform its duty, and not 
against the dam which really performed more than 
its calculated duty. 

Mr. BaTEs then comments at length on a point 
well krown to engineers; but as it defines his connec 
tion with the inadequate capacity of this waste-weir 
we quote this part of his letter. He states that Mr. 
B. S. Caurcn, C. E., late Chief Engineer of the New 
Croton Aqueduct, visited this dam in December of 
1889, and strongly commented on the insufficiency of 
the wasteway. Mr. Bates then says: 






































Mr. VAN BUREN, president of the company, who has 
had the active management of the company’s affairs for 
nearly two years, had aiready commenced enlarging the 
wasteway. I confess the force of workmen was the 
most agreeable sight I saw while in Arizona the last 
time, for | had always contended, to the utmost of my 
power, for an ample wasteway. I had seen the Hassay- 
ampa inthe early spring of 1884, and again in 1886, and 
knew what an immense volume of water could come 
down from the mountains. My arguments advocating 
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« larger wasteway were met by what occurred a year 
ago. Your readers will remember the storm that washed 
away Judge ABNER Wabk’s residence, standing on the 
banks of the reservoir. During that storm the reservoir 
filled to within a foot of the top of the dam. A jam of 
logs had stopped up the wasteway, and, but for the fact 
that the jam was broken, the water would have gone over 
the top of the dam, and it would doubtless have been de- 
stroyed at that time. 

As soon as the wasteway was free of logs, it performed 
its duty fully, discharged the surplus water, and the res- 
ervoir soon lowered several feet. Precaution had been 
taken to prevent another jam of logs, and I learn the 
wasteway had been made some larger. 

It is quite evident that the storm of a year ago was 
merely a shower compared to the late storm which carried 
away thedam. Iam informed that with the wasteway 
running clear and full, and both pipes open, the water 
still continued to rise until it ran over the top of the dam 
three feet deep, for six hours. The dam was over 400 ft. long 
on top. It was less than 100 ft, at the bottom; hence, thig 
vast volume of water, 400 ft. by 3 ft. must have been con- 
centrated to a current less than 100 ft. wide by the time 
it reached the bottom. Add to this the fact that the 
water had a fall of over 100 ft,, and the only wonder ig 
that the dam stood it as long as it did, that is, from 8 P. M. 

to2a.M 


In his letter to the Prescott Courier, Mr. BATES 


OBSERVATIONS ON WEAR OF STEEL RAILS—NETHERLANDS STATE RAILWAYS... DOUBLE TRACK; BETWEEN VENLO AND EINDHOVEN. 


Silicon, per cent 
Sulphur "7 
Phosphorus “ 
Manganese “ 
Carbon ‘ 


Ultimate strength in lbs. per sq. in 
Contraction in per cent 
Elongation in per cent. (Bar length, 200 mm) . 
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Weight of new 9m. rail, in pounds 
Weight of rail after use, in pounds 
Loss per rail, in pounds 
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refers to a professional opipion concerning this dam 
obtained from Mr. B. S. Courcu, C.E. As Mr. 
CuurcH is well known as an engineer, and as he 
visited the dam only a few months before its des- 
truction, his opinion is especially valuable as com- 
ing from the only engineer capable of judging of its 
merits and demerits, and unconnected with the 
work, from whom the public has had an opportuni- 
ty to hear. For this reason we give Mr. CourRcnH’s 
letter in full, as follows: 
New YorK, March 27, 1890. 

Wells H. Bates, Esq., 11 Wall St., New York: 

DeaR Sir: In answer to your inquiry as to my profes- 
sional opinion regarding the cause of the destruction of 
the Walnut Grove Dam, Il have to say thct in my judg- 
ment the disaster was evidently due to an underestimate 
of the volume of water which the waste-weir, cut in rock 
at the end of the dam, would be calleé upon to pass dur- 
ing flood times. 

The dam itself was of ample weight and dimensions. 
The construction was sufficiently good and the founda- 
tions solid. But the dam was intended to act only as a 
reservoir embankment wal!, built entirely of stone, over 
which it was designed that no water should ever pass. 

The solidity of the structure of the dam itself is at 
tested when you consider that it sustained a flow 3 ft. in 
depth over its crest for six hours before yielding to that 
extraordinary denuding dynamic force. Its action under 
such abnormal conditions simply proved how well it 
could have sustained its legitimate static pressures. 

Prior to my last visit to Arizona, you personally con- 
sulted me as a disinterested engineer not connected in 
any way with the work, about enlarging the waste-weir. 
When we visited the dam December last the work of en. 
larging its waste-weir was in progress. It is important 
that the lesson to be learned from this disaster should not 
be misinterpreted. The failure of a weak bridge, or the 
collapse of a badly supported tunnel involving Joss of life 
and property, does not condemn the future building of 
railroads, or the continuance of mining operations. 
Neither should the casualties resulting from too restricted 
flood-gates, and waste-weirs militate against the future 

building of high storage dams, if provided with ample 
appurtenances to enable such dams to perform their legiti- 
mate functions with safety. 


With but few exceptions the destruction of high dams 
has been due to insufficient wasteways, and defective, 
unmanageable flood gates, rather than to weakness in the 
dams themselves. The sad catastrophe overtaking the 
“Walnut Grove Dam’ proves the importance (by no 
means generally realized by the public) of placing engi- 
neering works of such magnitude in the hands of experi. 
enced experts thoroughly competent to deal with all the 
hydraulic problems involved. 

The building of a solid wall capable of resisting the 
pressure of a great depth of water is but one part of many 
factors that enter the calculations for requisite safety in 
connection with such structures. Therefore it is to the 
interest of true economy on the part of companies, as well 
as for the protection of outside interests, that engineering 
works of this nature should not alone be planned, but exe- 
cuted, under the supervision and direct personal responsi- 
bility of some professional man of established ability. 
Very truly yours, 

B. 8S. Cuurcn, Civil Engineer. 


The Wear of Rails from Different Grades of 
Steel. 


Mr. J. W. Post, Chief Engineer of the Netherlands 
State Railways, has given in the Crgun des Kisen- 
bahnwesens some notes of experiments recently made 


weights and the later ones gave the loss due to wear 
and rust. 

As the table shows, the 16 rails were from four 
runs of steel. The runs marked A and B contained 
0.40 and 0.36 per cent. of carbon, and the steel had an 
ultimate strength of 92,880 Ibs. and 92,740 Ibs. per 
sq. in. The wear of the rails of A and B stee} 
amounted to about 12.297 oz. per yard. 

The runs E and H contained only 0.23 and 0.19 per 
cent. of carbon, and had an ultimate strength of on\y 
73,820 and 67,420 Ibs. per sq. in. The wear of the rail 
through use and rust amounted to 15.65 oz. per yard. 

This slight loss of a few pounds in the weight of 
each rail could take place only in the outer layers of 
metal, and it would be wrong to draw conclusions 
from these experiments as to the wear of the rails 
during their entire life. In order to know if the 
deeper layers of the head will wear as the parts 
compacted by the rolls we must have more obser- 
vations. 

If we assume, however, since there is no ground 
for expecting the contrary, that the later wear is to 
be the same as that already observed, then it would 
take 68,556 trains to reduce each yard section of the 
rails of Aand B steel by one pound, while 53,856 





on that line on the durability of rails of various 
grades of steel. 


The rails were carefully weighed at the steel 
works, and the weight and number of the run 
stantped and painted on each. ‘The observations 
were made with a micrometer every year on the 
height of the middle of the head, at regularly spaced 
intervals along the rail. The measurements made 
at the steel works served as zero points in the curve 
of wear. By exact readings taken to hundredths of 
a millimeter, and the measurement of many places, 
it was endeavored to obtain valuable results in a 
short time. The measurements were made at two 
points on each of 150 rails. The limited number of 
trains during a day, from 13 to18 only, rendered 
these observations of little value, however. 

The slightest canting of the rail due to the sink- 
ing of part of the base into the cross tie, resulted in 
the loss of the rail for purposes of measurement. In 
these cases, the most careful observations would 
sometimes give a negative wear, that is, show that 
an increase in the height of the section had taken 
place. This was out of the range of probabilities. 

The rails were laid on the double track between 
Venlo and Eindhoven, and consequently were 
passed in one direction only. The track is a tangent, 
sufficiently far from stations to avoid the friction of 
the wheels when the brakes are set. The rails are 
29.53 ft. long, and weigh 67.97 lbs. a yard when new. 
They are 506 ins. high, and are supported by 10 
cross ties under each, Steel angle bars are used. 
The speed of the trains is 46.6 miles an hour accord- 
ing to the time table. The ballast is river sand. 

It would have been possible to measure several 
points at each section, but this would necessitate so 
many accurate measurements that it was decided to 
make the observations in another way. Accordingly, 

after 1,833 days had passed and 26,120 trains had 
moved over each rail, a number were takenup. They 
were carefully cleaned with steel brushes and then 
weighed. The difference between the original 
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trains would reduce the rails of Eand H steel by 
the same amount. 

If the wear allowed to a rail is 7.263 lbs. per yard. 
then the life of the rails is as follows: 

From A and B steel, 246,802 trains; from E and H 
steel, 193,882 trains. 

The difference of 52,920 trains, with an average 
velocity of 14.25 trains a day as at present, shows an 
increase in the life of the first rails of about 10 years 
over the second. 

Therefore, if the wear and rust were the only 
things to be guarded against, hard steel is plainly 
better than soft. Neverthéless the danger of hav- 
ing broken rails is generally believed to be much 
diminished by employing a lower grade of metal. 
Although it has not yet been proved that high car- 
bon steel rails break more often than the others, 
and the rails of this class are giving satisfaction 
here and in France, still it seemed prudent to our 
directors to adhere to their old specifications for 68 
Ib. sections of an ultimate strength of at least 73,960 
Ibs. persq. in. But since 1885 the only sections em. 
ployed have been those of 80.68 lbs., and the above 
results have caused the lowest allowed ultimate 
strength to be raised to 82,490 lbs. per sq. in. 

These experiments are being continued by the 
Netherlands State Railways,and the directors hope to 
be able to enter on a series of investigations on the 
effect of aluminum, chromium, and other elements 
in rail steel. 

As regards comparison of the above results with 
other observations Mr. WELLINGTON states in “The 
Economic Theory of the Location of Railways,” p. 119: 

The average life of good steel rails properly manufac- 
tured and inspected so as to eliminate all imperfections 
arising from a lack of ordinary care and skill, and weight- 
ing 60 to 80 Ibs. per yd., according to the weight of engine, 
has now been determined with a considerable approach to 
certainty to be about 150,000,000 to 200,000,000 tons, or (what 
is probably a more correct way of putting it) from 300,000 
to 500,000 trains. From 10 to 15 lbs, or % to 5¢ in. in height of 
the head of such a rail is available for wear, and abrasion 
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takes place at the rate of about 1 1b. per 10,000,000 tons, or 
one-sixteentb inch per 14,000,000 to 15,000,000 tons. 

This corresponds closely with the above, except 
that it allows more wear from the head, viz., 10 to 
15 Ibs. instead of 7.26 Ibs., the last being the limit 
which modern experience tends to support. 





The Shoulder Tie-Plate. 





The wooden tie seems likely to remain in use for 
many years to come, and efforts are constantly being 
made to increase their life and to make them more 
safe under the present heavy rolling stock. 

The engraving herewith represents a recently 
patented tie-plate whose projectors 
claim that it willincrease the life of the 
wooden tie besides making the track 
safer and more perfect, as regards line 
and surface. 

By the form it will be seen that not 
only is it devised to give the rail a more 
extended bearing on the tie and bring 
into use the inside spike to resist the 
lateral thrust of the rail, but also to pre- 
vent the widening of the gauge and the 
consequent wearing away of the spike 
at the neck. 

The plates are made of X& in. steel 
plate, stamped to the form shown in the 
cut, to fit the various sizes of rail bases. 
It is 12 ins. in length and 5 ins. in 
width, thus giving the rail about three 
times as much bearing surface as it now 
has. 

The shoulders are stamped up the 
thickness of the flange of the rail, or about \ in., 
and the plate complete weighs a fraction over 4 lbs. 

A number of these tie plates are now in service 
under trial on the Pennsylvania tracks at Harsimus 
Cove, Jersey City, at the point of their heaviest 
freight traffic, and are said to be giving great satis- 
faction. 

It has beep suggested that it might be more ef- 
fective to substitute for the present shoulder on the 
plate two small “lugs” or “ tits” stamped up in the 
manner of the shoulder, which would effect the 
same results against lateral thrust, and 9ins. great- 
er bearing surface. This is now under consideration. 
Further information as to the plate, which was pat- 
ented Oct. 22, 1889, can be obtained from Mr. CHAs. 
D. HaLsEy, care Pennsylvania R. R. Co., Jersey 
City, N. J. 


Experience with the Strong Locomotive on the 
Cincinnati, Hamilton & Dayton; and the 
New Works of the Strong Locomotive Co. 


One of the five locomotives built by the Strong 
Locomotive Co. has been running for about 18 
months on the Cincinnati, Hamilton & Dayton 
R. R., and the Cincinnati Commercial Gazette pub- 
lishes comments upon the engine by General Super- 
intendent NEILSON, from which we abstract the 
following: 

The Strong engine has capacity for handling a large 
train in a most remarkable manner, and has given us a 
great deal of satisfaction. I have ridden on the Strong 
engine, pulling 7 cars, at the rate of a mile in 42 seconds, 
for some distance. The grade was not absolutely level, 
but a grade of from 10 to 15 -ft. per mile, up grade. We 
made one mile, I remember. on practically a level or 
slightly down hill, as near as I could get at it with a 
stop-watch, in 40seconds. Iam not very much in favor 
of this rate of speed, as you may imagine; but what I do 
like about the engine, and what is the strong point in her 
favor, is the fact that I have been on her when she ran up 
hill 8 miles, with 9 heavy vestibule cars, making fair 
schedule time, and arriving at the top blowing off steam 
and carrying a steam pressure of 170 Ibs. 

As to coal copsumption, the engine uses, as nearly as 
we can determine by the ordinary appliances, about one. 
third less coal than an ordinary engine doing the same 
work. This saving I account for by the thorough com. 
bustion secured. In the common engine about twice 
as much fuel has to be burned per sq. ft. of grate as in the 
Strong engine. This requires so heavy a draught as to 
tear the fire and carry unconsumed coal overinto the 
frontend. In the Strong engine a much lighter draught, 
giving less back pressure, is sufficient to keep up steam, 
and less coal is carried off unconsumed. As the furnaces 
are fired alternately, the gas from one is burned by the 
other. Thus it is possible to have a train free from cind- 
ers and smoke while the locomotive burns soft coal, a 
most important point in conducting passenger traffic. 
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The engine weighs 133,000 Ibs., which is much heavier 
than is required for our traffic; y.t the load isso dis- 
tributed that the engine rides like a Pullman car, and is 
actually easier on the joints and rails than an ordinary 
100,000-Ib. engine. 

There is every reason to believe that the Strong boiler 
will have three or four times the life of an ordinary 
boiler, for these reasons: The fire-box of an ordinary 
boiler is the troublesome part, and is the part that is lia- 
ble to give a great amount of trouble, held together by a 
multitude of stays and braces, which accumulate the sed- 
iment and scale that is deposited by the evaporation. 
Water in the States of Ohio and Indiana is so hard that is 
a very important question to us, in fact so much so that 
our fire-boxes as a rule last from 25 to 30 per cent. of what 
should be the life of a fire-box. On one division 25 per 





The Shoulder Ti e-Plate. 


cent. would be a liberal allowance for the life of a 


fire-box as compared with portions of the Erie. In 
the construction of Mr. Strone’s boiler and 
fire-box, by reason of the corrugated cylin- 


drical surfaces presented by the fire-box, free from stays 
or crown bars, it is impossible for the scale to accumulate. 
There is nothing to hold it, and the slight contraction and 
expansion cause it to crack as fast as it is formed, and 
drop down, and is washed or blown out when the boiler 
is cleaned. As an illustration of the above statement, I 
can positively state that these fire-boxes were examined 
carefully, after 18 months’ service, about two weeks ago 
in our shop. They were found to be absolutely free from 
scale, which is the first time in the history of the road 
that this has occurred. 

The liability of the boiler to leakage is also much 
less thanin an ordinary boiler, since there are no lap 
seams in the fire box and not a rivet head or plate edge 
exposed to the fire. The furnaces are joined to the junc- 
tion piece between the fire boxes and combustion cham- 
ber by what is known as the Adamson seam, by the use 
of which there is nowhere more than a single thickness of 
metal between the fire and the water, and these surfaces 
always being clean insures perfect contact, which pre 
vents overheating of the metal. 


As noted some weeks ago, works are to be erected 
at Cincinnati by the Strong Locomotive Company 
for the manufacture of locomotives. A tract of 
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land 1,750 acres in extent has been purchased, and 
itis intended to build a manufacturing village here 
with the Strong works as anucleus. Among the 
capitalists interested are Jas. H. STEWART, M. D. 
WooprorD, MaTTrHEW Appy, C. NEILSON, Gro. S. 
STRONG and EUGENE ZIMMERMAN. The works will 
be reached by the Pennsylvania and Vanderbilt 
systems and the Cincinnati, Hamilton & Dayton, thus 
giving the company excellent facilities for shipment. 
The works will consist of machine shop, erecting 
shop, paint shop, tank and truck shop, boiler shop, 
boiler erecting shop, forge shop, foundry, pattern 
storage room, wood-working shop and boiler house. 

In the design of the shops much pains will be taken 
to facilitate the transfer of work and material from 
one shop to anocher without hand labor. This is ef 
fected by laying tracks all through the works, on 
which light switching engines can run, and by a 
liberal provision of transfer tables and overhead 
cranes. The bridge crane in the machine shop will 
be 65-ft. span, with a capacity of 30 tons. In finish 
ing work milling machines will be generally given 
the preference over planers. 

In the erecting shop an overhead crane able to lift 
a 60-ton locomotive will be put in, and a 50-ft. trans- 
fer table will also be provided. 

In the boiler erecting shop it is intended to use 
portable reaming machines instead of the much cun 
demned drift pin; and pneumatic caulking machines 
will be provided, 

In the boiler construction shop it is stated that a 
plant will be put in capable of welding both the 
longitudinal and circumferential seams of boilers, an 
idea which was long ago broached, but has never 
yet been carried into practice. The corrugated 
steel furnaces used in the Strong boiler will also be 
made in this shop. A liberal provision of hydrau 
lic flanging presses will be made, and in the forge 
shop also these machines will be largely used. 

The boilers will be set in a house by themselves, 
and steam will be carried by underground mains to 
compound condensing engines in various parts of 
the works. Strong’s patent boilers will be used, 
carrying 160 lbs. pressure, and burning bituminous 
slack, which can be delivered at the works at a cost 
of adollaraton. <A gas-producer will also be put in 
to furnish fuel gas for forge fires, etc. 

The works will cover an area 760 x 500 ft. Their 
estimated capacity is one locomotive every nine 
hours, or if worked double turn, two locomotives 
per day. While the specialty will be the Strong loco- 
motive, it is intended to enter the market in compe- 
tition with existing locomotive builders, and turn 
out any type of engine which railway mechanical 
officers may demand. 


Irrigation in Idaho. 


An interesting report is issued by A. D. Foors, 
C. E., on the irrigation and reclaiming of certain 
desert lands lying between Snake and Boise rivers in 
Idaho, as shown on the 
sketch map herewith 
given. 

The area to be irrigat- 
ed, including the “ placer 
lands” indicated, cover 
about 350,000 acres. The 
Boise River, on which the 
reservoir is to be built for 
supplying the main irri- 
gation canals, has acatch- 
ment basin of about 1,600,- 
000 acres, The river heads 
in the Saw Tooth Moun- 
tains of Central Idaho, 
but the amount of rmois- 
ture falling in this region, 
chiefly in the form of 
snow, is wholly a matter 
of conjecture, as no sta- 
tistics are to be had. 
Reasonably accurate 
measurements, however, 
have been made through 
four years of the dis- 
charge of the river 
throughout the year. The 
lowest discharge is in 
} *% January and February, 

whenthe volume ranges 
from 1,200 to 1,500 cu. ft. 


Generel] Map. per second. The highest 
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is in May and June, when it starts with 5,000 cu. ft., 
ranges to 30,000 cu, ft., and by July 1 falls to 10,000 
cu, ft. per second. The rise is gradual, commencing 
about March 1 and reaching its maximum in June, 

Mr. Foore located five reservoirs in all on the 
upper waters of the Boise River, with a combined 
capacity of 9,618,000,000 cu. ft., or 111 days’ supply at 
1,000 cu, ft. per second, The dams would be built 
of loose rock and gravel, or gravel alone, estimated 
at 35 cts. per cu. yd. for the first and 20 cts. per cu- 
yd. for the second type of dam, 

The maximun discharge of the main canal, as will 
be shown further, is figured at about 4,000 cu, ft. per 
second; and the only additional water supply will 
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Idaho, and consists of 225,000 miner’s inches, or 4,700 
cu, ft. per second.* 

Mr, Foote points out the value of silt-bearing 
waters in increasing the fertility and value of lands 
previously barren. He illustrates this feature by 
numerous examples in foreign experience, as in the 
difference between the silt-bearing water of the 
Durance Canal and that of the clear, cold water of 
the Sorgues, which induces cultivators to pay twelve 
times as much for the former as for the latter water: 
In Los Angeles Co., Cal, says Wm, HAMMOND 
HALL, clear, pure water from artesian wells and 
springs carries so little of the rich, fertilizing sedi- 
ment that it does not restore the elements of plant 


Boire River Dam; Cross-Section. 


be required between July 15 and Sept. 1. As shown 
above, the reservoir would supply 1,000 eu, ft. per 
second for 111 days. 'The “duty of water” is difficult 
to ascertain in an untried locality, and the experi: 
ence in different localities gives varying results, as 
is shown by the following table compiled by Mr. 
FOOTE: 


¥rowth to the soil, and consequently enrich it; and 
he further notes that in other sections the sediment 
in the irrigation water has been retained on the sur- 
face and has made good soil, where it did not pre- 
viously exist. It is noted that in Kern Co., Cal., 
lands irrigated by river water, carrying sediment, 
gave 18 per cent. better results, after the fifth year 
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TABLE SHOWING THE DUTY OF WATER IN VARIOUS LOCALITIES. 


LOCALITY. 


Jumna canal, India........, 
Ganges ere 
Canals of Upper India. ‘ 
Canals of India, average...... . 
Genil Canal, Spain. . 
Henares “* ' 
Canals of Valencia, Spain . 
“ Northern Peru.......... 
” RNG ao 053% « sank 
Lombardy, Italy............ 


Duty of Water.! 


AUTHORITY, 


KB Dorsey, C. E., Trans. Am, Soc. (, E. 


|Lieut, Scott Moncrieff, R. EK. 

\E. B. Dorsey, C. E., Trans. Am. Soc, C. E. 
iGeo. Higgin, C. BE. 

K. B. Dorsey, C. E., Trans. Am. Soc. C, EK. 
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in our issue of Dec. 11, 1886, from drawings made by 
Mr. Foorx. The piers separating the gates are 3 
ft. thick and of the other dimensions shown in the 
side elevation given. 

The dam, adjoining the scouring gate, wil] he 
about 41 ft. high, 10 ft. wide on top, with a fron: 
slope of 2 to 1 and back slope of 1 to 1, backed }y 
sand and gravel, as shown. The dry face of the dai 
will be built of the loose basalt rock, dumped frou, 
the bluffs into the river and allowed t» take its nat 
ural slope. When the dam is high enough, grave) 
will be dumped in on the upper side until the whole 


Canal on Mesa. 


is tight. ‘The height of the dam is such that water 
is never to be run over the crest; and to prevent 
this a waste-weir, 500 ft. long and 8 to 12 ft. high, 
will be built on the basalt rock adjoining the dam. 

All the masonry for the gate piers and waste-wei: 
will be constructed of basalt rock laid in Portland 
cement. But the jambs and coping of the piers and 
the crest of the waste-weir will be built of granite 
taken from a fine ledge within one-half mile of the 
dam. This masonry will all be built before the dam 
is commenced. 

The canal, for the first two miles, will be built in 
the gravel bluffs of the cation, which are quite steep, 
in places 25? from the horizontal. In order to reduce 
its cost as much as possible it will be made narrow 
and deep, as shown in the sections, and given a 
heavy grade, The sides throughout will be revetted 
with stone, and the bottom paved, The general 
dimensions of this two miles of canal will be 47 ft. 
wide on top, 27 ft. on the bottom, 17%¢ ft. deep, with 
a grade of 4ft. per mile. This will carry 4,000 cu. ft. 
of water, with a depth of 15ft., and a calculated 
velocity of 7.7 ft. per second. ; 

At the end of the cafion section the dimensions of 
the canal will change to 90 ft. wide on top, 65 ft. at 


Baird Smith, R. E.—Including Rice Crops. 


- Including Rice Crops. 
Lieut. Scott Moncrieff, R. E. 


Hall, State Eng. California. 


Piedmont, en 
Southern France. 
Algeria.... ies 
Kern Co., Cal. 


the bottom, 121¢ ft. deep, and a grade of 2 ft. per 
mile. This will carry 4,000 cu. ft. of water 10 ft. 


os 


Los Angeles, Cal ; 

San Bernardino, Cal... ... 
* Tulare & Fresno, Cal .. ........ 130 
Ss. Joaquin & King’s R. Canal,"*.... oa 150 
Chowet illa Canal Cal Peete se eaGias <i 150 
Canals of Utah Territory.................. 100 
Canals of Colorado............ 100 
Cache la Poudre, Colo.......... 193 


Mr. J. D. Scuuy.eEr, in writing of the duty of 
water, says 150 acres per cu. ft. per second should 
not be taken as an unreasonably high duty. The 
U.S. Commission on Irrigation, composed of Gen. 
B.S. ALEXANDER, Col. Gko. W. MENDELL, U. S. 
Engineers, and Prof. GEor@r Davipson, U.S. Coast 
Survey, reported that a duty of 100 acres might be 


ee 4% 
CATA Peake 
1 ENB , 


Side Elevation of Pier for the Head-Gates at 
Dam. 

calculated upon for Central California. The aver- 
age duty as given in the foregoing table for locali. 
ties in the United States is about 170 acres; though, 
owing to the scarcity of water and the value of land 
in Los Angeles and San Bernardino counties, the 
duty there given is far above the average. Taking 
into consideration the climate, character of soil and 
method of distribution, Mr. Footr feels assured 
that he is safe in estimating 150 acres per cu. ft. per 
second for the lands in the Snake River valley. There- 
fore, 4,000 cu. ft. per second would be sufficient to 
irrigate 600,000 acres, the ultimate of irrigable land, 
during 80 to 100 days in the year, and it is already 
shown that this amount can be obtained from the 
Boise River. 

The appropriation for water has been made under 
the laws of the United States and the Territory of 


“ 


C. L, Stevenson, C, K., Trans. Am. Soc, C. EK 
Nettleton, State Eng., Colorado. 
Prof, Mead, C, E. ” 


of cropping, than lands irrigated by clear, artesian 
well water. Much other similar testin:ony is given. 
The canal lines and dam proposed are thus de 
scribed: The dam and head works are located in a 
xorge about 10 miles above Boise City. The walls 
of the cafion are immense gravel banks, capped with 
basalt and resting on basalt, which here forms the 
river bed. This basalt furnishes excellent material 
for the masonry of the head works, and will be used 
for the dam and backed with gravel and sand. 
There would be six head gates to this canal, each 
8 ft. wide by 24 ft. high, placed close to the south 
bank of the river, and adjoining them, on their 
north side, would be a similar gate extending to the 
bottom of the river, 8 ft. lower than the canal gates, 
and to be used for scouring purposes, By this ar- 
rangement the sand and gravel coming down the 
river in the flood season will be prevented from en 
tering the canal, and can yet be scoured out at a 
proper time. The head gates are closed by roller 
curtains, on the general plan of the gates used in the 
slack water navigation of the Seine, and illustrated 


“A legal miner's inch, in Idaho Territory, is that quantity 
of water which will flow through an inch square orifice 
in an inch partition, with a pressure, or head of water, 
extending 4 ins. above the center of the orifice. Forty-eight. 
of these miner's inches equal 1 cu. ft. per second. In 
twenty-four hours this miner’s inch will discharge 1,300 
cu. ft. of water, which is a ‘ twenty-four-hour miner's 
inch,” and is the kind used in this paper, unless otherwise 
designated. The term appears to have originated as an 
oncia, in Piedmont, Italy, about the middle of the six 
teenth century, was first en in this country in the 

»lacer mines of Georgia, and afterwards thro ut the 

Vest Coast, both for mining and i tion. It has many 
different values, depending upon the head, size of orifice, 
etc., the most common, prensa, being a éin head, above 
an orifice 2 ins. high, delivering 45.0 cu. ins. per second, or 
2,250 cu. ft. in twenty-four hours. cu. per second 

uals 38.46-in. miner’s inches, or 48.0 Idaho miner’s inches, 
(From Mr. Foorr’s report.) 


deep, with a calculated velocity of 5.3 per second. 
These velocities are calculated from the formula, 
V = 06.5 4/ RS, 
in which V = mean velocity of water in ft, per see. 
R = hydraulic mean depth. 
S = slope in ft. per foot. 

Mr. Foore says he found this formula to give re- 
sults agreeing very closely with the actual discharge 
of the Ganges Canal, as found by a vast series of 
measurements made by Capt. ALLAN CUNNINGHAM, 
R. E. And as these were made with great care in the 
ordinary channel of the canal, without any special 


Main Canal in Canon. 


conditions interfering with or changing the ..atura! 
flow between common earthen banks, he considered 
these measurements asafe and accurate test for the 
formula. As the banks are made of heavy, coarse 
gravel, the velocity of 5.3 ft. pér second is not too 
great for these banks to withstand; greater velocity 
in the Cavour Canal show no ill effects from this 
cause. 

At the beginning of the third mile, just above the 
widening of the canal, will be placed a trap and 
small gate. This trap is a trench cut in the bottom 
of the canal, and running diagonally upward across 
it from the gate. In this trench all small stone and 
sediment that may be loosened from the high banks 
by spring thaws will be caught and pass out of this 
canal through the gate Mr. Foore notes the re 
markable conformation of country which permits 
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large canal, 30 miles long, to be constructed across 
the natural drainage courses of a country with 
practically no expense except that of excavation: and 
in the whole line of the canal there is but one piece 
of rock-cutting, of inconsiderable amount. 


PERSONALS. 


Mr. WM. L&x, Assistant 
Park, HL, has resigned. 


Mr. C. A. ALDERMAN bas been elected City Engi- 
neer of Eau Claire, Wis. 


Mr. Gro. A, FARLOW has been elected President 
of the Cincinnati, Sandusky & Cleveland. 


Mr. Gro. D. Baker, of Cincinnati, has been ap- 
pointed City Engineer of Dunkirk, N. Y. 


Mr. Frep J. H. Riexkox, M. Am. Soc, C, E., has 
heen re-elected City Engineer of Little Rock, Ark. 

Gen. THos, L. Casey, Chief of Engineers, U.S. A., 
has been elected a member of the National Academy of 
Sciences. 

Mr. FRANK Hupwanrp, C. E., of Kingston, Ont., 
died April ll. He was engineer of construction of the 
Kingston & Pembroke Ry, 

Mr. Cyrus G, Force has been elected City Engi- 
neer of Cleveland, 0., vice Mr. W. P. Rick. Mr. Force 
has occupled this position before, 

Con. HENRY FLAD, past president Am, Soc. C. E., 
waa, on April 19, confirmed by the United States Senate 
asa member of the Mississippi River Commission, 

Mr. Prosper W. Situ will retire on May 1 from 
the position of Treasurer of the Oregon Ry. & Navigation 
(o,, and will be succeeded by Mr. JAMEs G. Harris: 
Treasurer of the Union Pacific road. 


Mr. CLeM HAcKnky, formerly Superintendent of 
Machinery and Moiive Power of the Union Pacifle Ry.. 
has been appointed Vice-President and General Manager 
of the Union Standard Journal Bearing Co., of Chicago 


City Engineer, Hyde 


Mr. M, A. Zook has been appointed Engineer of 
Maintainance of Way of the Indianapolis and Chicago 
division of the Louisville, New Albany & Chicago road, 
with headquarters at Indianapolis, Mr. Zook was for 
some time Engineer of Maintenance of Way on the In- 
dianapolis & Vineennes road. 


Mr, THomaAs G. Nock, President of the New York 
Locomotive Works, in Rome, N. Y., died in that city 
April 20, aged 61 years. He was born near London, Eng- 
land, and came to this country when a child. In 184 he 
became superintendent of the E.G. Ripley Iron & Steel 
Works, at Windsor Locks, Conn., which position he held 
until 1864. In 1864 he went to Rome and assumed the 
superintendency of the Rome Iron Works, which he re- 
trained until 1881. At that time he became instrumental 
in organizing the locomotive works company, and was 
elected its president. 


Mr. JOHN VAN Nortwick died at Batavia, II. 
April i, He went to Kane Co., [11., in 1837, and was largely 
interested in railway building, having been Chief Engineer 
of the Galena & Chicago Union Ry.; also of the Chicago, 
Burlington & Quincy. When the latter road was ex- 
tended to Burlington and Quincy he was made President, 
and held the office for eight years. He built flour mills, 
paper mills, and pulp mills, and was a large owner of 
water-power lands in Wisconsin. He was originally chief 


of the corps of engineers employed on the canals of this 
State, 


PUBLICATIONS RECEIVED. 


The Camden Mountains on the Coast of Maine.—With 
60 illustrations by Wm. Goodrich Beal. 56 pp. 744x5 ins. 
paper covers. Price 25 cents. Lee & Shepard, Boston, 
Pubs. 

A summer resort guide book. The illustrations are so 
pretentious that they ought to be better. Why an old 
publishing house should attach its name to a pamphlet 
like this passes comprehension. 


~-Revised Pocket Geologist and Mineralogist; or, sixteen 
chapters on Coals, Oils, Ores and other Minerals for Prac- 
tical People, etc. By Frederick H. Smith, Engineer and 
Geologist. 1890, Published by the author at 227 E. German 
St., Baltimore, Md. Price, $1. Pocket-book form, 204 pp. 
This is one of the handiest and most useful additions to 
the engineer's library, for service in the office or in the 
eld, that has lately come to our notice. It is a revision 
'o date, in pocket-book form, of the author’s “Pocket 
‘ieologist” of 1877, and his “Rocks, Minerals and Stocks’- 
of 1882, The text is concise but clearly expressed in the 
plainest terms, so that all may understand, and cer- 
‘a ‘ouches of humor crop out in it in unexpected 
«> that decidedly add to its practical value. 

‘us poeket-book is, of course, not intended to 
hea scientific treatise of the subjects discussed; but it 
contains abundant data for the very great majority of 
vases coming under the observation of possibie users. As 
an indication of its contents we give the sixteen chapter 





heads, as follows: Bottom Facts and Bed Rocks; Coal 
Measures; Oil and Gas; Iron and Maganese Ores; Gold 
and Silver Ores; Copper and Tin Ores; Lead and Zine 
Ores; Nickel, Cobalt and Chrome Ores; Antimony, Mer 
cury, Platinum, ete ; Gems and Precious Stones; Orna- 
mental and Building Stones; Cements and Clays; Salts 
and Fertilizers: Mineral Paints; Grits and Spars; Other 
Valuable Minerals Under each of these heads the min 
eral is clearly described, and, in all cases, its gravity, 
hardness and composition given, together with other use 
ful information. The book is, in fact, “just what is 
wanted " by a multitude of engineers, and should be wel- 
comed accordingly; as we have no doubt it will be. 


SOCIETY PROCEEDINGS. 


American Railway Master Mechanics’ Associa 
tion --The members having voted by a large majority in 
in favor of holding the next annual convention at Old 
Point Comfort, Fortress Monroe, Va , the Executive Com 
mittee have arranged to hold the meeting there. The 
Hygeia Hotel has agreed to accommodate those attend 
ng the convention at $3 per day. Those desiring to secure 
rooms in advance should address F N. Pike, Hygeia 
Hotel, Fortress Monroe, Va , before the opening day of 
the meeting, June 17. President Briggs has appointed 
Messrs. Wm. Garstang, T. W. Gentry and A. J. Crom- 
well asa committee to make arrangements for the con- 
vention 


Engineers’ Club of Cincinnati.— At the regular Mareh 
mecting of the club three new members were elected and 
one application for membership presented. The date for 
holding the regular meeting in April was changed from 
the third to the fourth Thursday. The paper prepared 
and read by Col. Wm. E. Merrill comprised an extended 
review of the history, extent, development, conduct and 
cost of the construction and maintenance of the inland 
navigable waterways of France, which include 3,000 
niles of canals, 2,050 miles of canalized rivers, and 1,850 
miles of rivers that are used for purposes of navigation, 
all of which, with slight exception, are under the direct 
management of the government. 

J. F. WILSON, Secretary. 





Engineering Association of the Southwest.— Meet 
ing held at Louisville, Ky., on April 11, President John 
MacLeod, of Loulsville, presiding, and 25 members and 20 
visitors in attendance. A very cordial address of wel- 
come tothe Association was made by Col. Bennett H. 
Young, of Louisville, and letters of regret were read from 
Chas. D, Jacobs, Mayor of Louisville, and Edward Mat 
guire, Captain of Engineers, U. 8. A., recently transferred 
to Louisville. 

A communication was read from Mr. Wm. P. Shinn, 
Chairman of the Committee of the American Society of 
Civil Engineers on the revision of its Constitution relative 
to the matter of Proposed Forms of Affiliation of Local 
Engineering Organizations with the American Society of 
Civil Engineers, requesting this association to formulate 
its views and submit thern by either report or by personal 
representation at a meeting of the Committee of the 
American Society at New York in June, 1890. The matter 
was referred to the Executive Committee of the Associa- 
tion with instructions to report at the May meeting. 
The program of the evening was introduced by a paper 
entitled, “Excavating under Pneumatic Pressure,” by Mre 
Charles Hermany, Chief Engin’er of the Louisville Water 
Co,, Louisville, Ky. The paper comprised a brief historical 
outline of the development of the present forms of exca- 
vating under pressure with descriptions of the various 
devices employed. The paper gave perticular attention, 
however, to a description of the construction and 
workings of the O'Connor’ excavating bucket, 
which Mr. Hermany had found very succeful in the sink- 
ing of his immense pneumatic cassion for the foundations 
of the new pumping station in the bed of the Ohio river at 
Louisville. The device consists of a cylindrical bucket 
working in a cylindrical shaft that extends from the open 
air above to the working chamber of the caisson with the 
bottom of the shaft closed and access toit given through 
air tight doors in its side near the bottom. The upper end 
of the bucket, which is closed at top and bottom and has 
openings at the side to correspond with the openings 
in the shaft, is fitted with an extension or flange which 
forms a conical air tight valve the seat of which 
is attached to the shaftand is of sufficient diameter 
to permit the whole bucket, except the top forming 
the valve, to pass freely through. To operate the system 
the bucket is lowered until the valve seats itself. The 
lower portion of the shaft is thus shut off from communi. 
cation with the open air by the conical vatve forming the 
top of the bucket. The air pressure in the caisson is then 
turned on to the portion of the shaft below the valve, the 
doors in the side of the shaft opened and the operation of 
filling the buckets through these doors and the correspond- 
ing openings in the side of the bucket is effected. When 
ready to be hoisted the doors entering the side of the shaf 
are closed, the air pressure in the lower portion of the 
shaft is released and the bucket is hoisted out of the 
shaft. While the lower portion is under pressure the 
bucket valve is held to its seat against the upward air 
pressure below the valve by three conical pointed screws 


that pass through the shaft and hold down the 
against its seat. When the bucket is to be 
are backed out of the way 

The second paper of the evening, entitled * Foundations 
of the Louisville and Jeffersonville Bridge, 
under construction, was read by the engineer in charge. 
Mr. Robert L. Engle, of Louisville, Ky. The structure 
will be a single track railway bridge, with 5-ft. sidewalks 
on each side, and traffic will be carried over by 
trains of flat cars, with suitable railings and gates, a plat 
form being built at each end of the bridge to allow teams 
to drive on and off. This arrangement is similar to that 
now in effect at Omaha, Neb., and a similar plan will be 
employed on the new Merchants’ Bridge at St. Louis, 
soon to be opened for traffic. Beginning at the Jefferson 
ville side, the bridge entire comprises an iron viaduct ap 
proach, 4,073 ft. in length, with a maximum grade of 6.9% 
ft. per 100, then one span of 210 ft. in length, one of 50, 
one of 553, one of 560, M1, closing with the 
Louisville approach, which will be an iron viaduct 2,740 
ft. in length, with a grade of 1.2 ft. per 10, making 
the total length of iron work a little over 1% miles, 
The bridge will have no draw span, as the lowest point 
of the substructure will be 53 ft. 
$2.3 ft. above low water. 


valve 
hoisted these 


which is now 


street 


and two of 


above high water and 
Counting from the shore end of 
the 210-ft. Jeffersonville span, piers Nos, 1,6 and 7 will be 
composed of %-in. iron shells filled with conerete, No. 1 
resting on rock, and Nos. 6 and 7 resting on pile founda 
tions, Nos, 2, 3, 4and 5 will be masonry piers composed 
of dimension face-stone with concrete backing. No. 2 wa* 
built on bed rock in an open coffer dam. No.5, which is 
now completed to high water, was sunk to 44 ft. below 
low water, by pneumatic caisson anda crib, and is the 
pier at which the accident occurred on Jan.9, by which l4 
workmen lost their lives by the escape of the compressed 
Nos. 3 and 4 will be sunk similarly 
to No.5, though as yet no work has been done on them 
except to build the which are floated 
and waiting for the river to fall. Sooysmith & Co 
are the contractors for the substructure. Both the papers 
of Mr. Hermany and Mr. Engle, with their drawings, will 
he published by the association at an early date. The 
discussion of Mr. Engle’s paper drifted into a discussion on 
concrete and hydraulic cement, in which the cause of 
the setting of the cement was discussed. On motion of 
Mr. E. C. Lewis, Messrs. Olin H. Landreth, William L. Dud 
ley, and Granville W. Shaw were appointed a committee 
to report on the present state of knowledge relating to 
the cause of the setting of cements and mortars. 

The programme for the following day's entertainment 
of the Association was then read and an invitation ex 
tended to the Association by the Louisville Southern 
Railroad to pass over its line and inspect its new high 
bridge at Tyrone, Ky. The Association then adjourned 
to meet at Nashville on May 8 On Saturday, the 12th 
ins*., the Association was very pleasantly entertained 
by the resident memb«rs, aided by the proprietors and 
managers of the leading industrial establishments and 
railroads centering in Louisville. They were taken by the 
elevated road to visit the Kentucky & Indiana bridge and 
the Louisville bridge. They were then driven in carriages 
through the tornado district and were then taken to in 
spect the Louisville Water pumping station, 
the water tower of which was entirely demol 
ished by the recent tornado. The excursion stopped 
on the way to inspect the substructure work of the 
new Louisville and Jeffersonville bridge, and while re- 
turning were given a lunch on the train. The remainde: 
of the afternoon was spent ina trip to the Crescent Hil 
reservoir, the storage plant of the Louisville water 
system. While at the latter point the association was 
called to order in the gate house, and the following 
resolutions were adopted: Resolved by the Engineering 
Association of the Southwest that the thanks of this body 
be tendered to the Kentucky & Indiana Bridge Co., 
the Jeffersonville, Madison & Indianapolis R. R. Co., 
the Louisville & Nashville R. R. Co. the Galt 
House Co., Mr. R. L. Engle, the Louisville & 
Jeffersonville Bridge Co., Mr. Charles Hermany, 
and the Louisville Water Company, for courtesies 
extended to the association during its meeting in Louis 
ville, Ky. After adjournment the visiting members 
assembled and adopted the following resolutions: Re 
solved, That the visiting members of the Engineering 
Association of the Southwest extend to the local mem 
bers of the association their sincere thanks and express 
their hearty appreciation of their kind entertainment and 
the courtesies extended while in Louisville. 


air from the caisson 


caissons now 


Co.'s 


Western Railway Club.—At the meeting on April 15, 
the discussion on the proposed Chicago Joint Defect Card, 
which was presented at the last meeting, (see Excineer 
InG News, March 2, p. 299), was continued. A good deal 
of opposition to the plan was developed, it being thought 
by several that the adoption of the proposed system would 
canse confusion, and confict with the M. C. B. rules 

A paper was read by W. H. Lewis, Master Mechanic of 
the Chicago, Burlington & Northern R. R. on “ Counter- 
balancing Locomotives.” The following is slightly con- 
densed from the paper as presented: 

In order to analyze the problem as clearly as possible 
we will at first deal with the revolving weight independ- 
ent of the reciprocating weight 
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Starting with the problem of balancing the revolving 
weight, we will present the proposition that the counter- 
weight be so located, and be of such weight that the re- 
volving weight be balanced in a state of rest, with the 
crank in any position. 

Acknowledging this self-evident proposition, it follows 
that the counterweight must be located with its center of 
gravity exactly opposite that of the revolving weight or 
crank; also, that, according to the principles of leverage, 
the weight of the counter weight and the weight of the 
revolving parts must be inversely proportionate to their 
respective distances from the center of axle as fulcrum of 
lever. 

In other words (as per Fig. 5), the counterweight pb 
multiplied by B, the distance from its center of gravity to 
center of axle must be equal to the revolving weight c, 
multiplied by a, the distance from its center of gravity to 
center of axle. Hence, as per Fig. 5, 

AXC=BX D,anda:B::D:¢. 

Kxample,--The distance from the center of gravity of a 
revolving weight of 200 lbs. to the center of the axle is 12 
ins., and the distance of the center of gravity of the counter- 
weight of 100 Ibs. is 24 ins., because 

200 x 12 200 x 12 
4 = 100 lbs. and 100 

If the foregoing conditions of static or stationary bal- 
ance have been obtained, the development of centrifugal 
force as a result of rotary motion will also produce a dy- 
namic or moving equilibrium, as will be seen by the fol- 
lowing examples, according to the formula of centrifugal 
force, which is as follows: 

Centrifugal force = weight of body » 

(veloc. in ft. per second.)* 


= 24 ins. 














(radius in ft.) x “a.” 

Suppose, as in the previous example, we have a crank 
a revolving weight of 200 lbs., with center of gravity at 12 
ins. from center of axle, balanced by a counter weight of 
100 Ibs. with its center of gravity at 24 ins. from center of 
axle, the revolving speeds being 50, 100 and 200 revolutions 
per minute. 

According to the formula above given we have the fol- 
lowing result: 

Centrifugal force of revolving weight and its eounter 
weight at 50 revolutions per minute = 170 lbs. 


Example. 
Velocity of counter\ 6.2832 
mada Se =" <8" cama, pr second 
per minute ) 6 
Then 
Centrifugal 
force in re | 200 x 5.236” 


volv. weight -=——— 
at =) 1x 32.2 

per minute 

Velocity of counterweight in ft. \ 5O & 12.5664 
per second at revs. per }c ———— = 10,472; 
minute j 60 
Then 

Centrifugal) 


Cora ce |_ 10.472 


= 1701bs. in revolving weight. 


went at (“5 170 tbs. in counter weight. 
5O revs. per | ? 2 X 32.2 
min. } 


Centrifugal force of revolving weight and its counter- 
weight at 100 revolutions per minute (which is twice the 
above speed) would be found equal to 2* « 170 Ibs. = 681 
Ibs. 

In the same way the centrifugal force of the revolving 
weight and its counter weight at 200 revolutions would be 
found equal to 

22 X 681=2724 Ibs. 

To balance the reciprocating weight we must have the 
same conditions of static balance existing between it and 
its counterbalance, which will appear in Figs. 1 to 4, 
where, in order to consider the force of gravity, an upright 
position of cylinder is assumed. It will beseen that a per- 
fect static balance is obtained by means of the counter- 
weight showa, with crank in any imaginable position. 

In this case we find, by reference to Figs. 1 to 4, repre- 
senting a driver turning from right to left, that, at the 
forward and back centers we have a perfect dynamic bal- 
ance, because at those points the uniform centrifugal force 
is all absorbed in overcoming the increased momentum of 
the reciprocating weight and in changing the direction of 
its motion, The arrows indicate the direction of the tend- 
ency of the reciprocating weight and its counter weight. 
In Figs. 2 and 4 we have the reciprocating weight and its 
equivalent counter weight moving in opposite directions, 
and the product of the square of their horizontal veloci- 
ties, multiplied by their respective weights, are equal; 
hence, the horizontal balance is perfect, but the centri- 
fugal weight of their counter balance is not counteracted 
by the reciprocating weight. 

By the above it will appear that the reciprocating 
weight is perfectly balanced at all points by the revolv- 
ing counterweight, but the counterweight is balanced by 
the reciprocating weight at the dead points of centers 
only. Hence, the effect of the revolving weight as applied 
to balance the horizontal action of the reciprocating 
weight is only to convert it to vertical force acting on the 
rail, producing what is termed a hammer blow, 

Therefore, a solution of the problem will involve the 
choice of the lesser evil; that undoubtedly is the ha mmer 


blow, considering the smoothness of running and the 
durability of the engine and the comfort of enginemen. 

As to the distribution of this counterweight for the 
reciprocating weight, it is evident that the time-honored 
custom of dividing this counterweight equally between 
connected drivers is not effective unless the effect of this 
counterweight can be uniformly tramsmitted to the 
main driver, which is a condition impossible to fulfil by 
means of the ordinary paraliel rod, with the longitudinal 
play or lost motion, which it must necessarily possess or 
acquire in the course of time. 

From the preceding it appears that the proper method 
of balancing the drivers would require that the counter- 
weight of the main drivers be equivalent to the revolving 
weight added tothe whole of the reciprocating weight. 





This side up when considering static bala 


(Revolving weight, including pins, hub and forward end 
of parallel rod and one-third of the main rod. Reciprocat- 
ing weight, including the other two-thirds of the main 
rod; cross head, and piston and its attachments.) 

This condition, of course, leaves only the revolving 
weight of the connected drivers to be balanced by its 
equivalent counterweight as per conditions above 
shown. 

While the above statement is theoretically correct, my 
observation of the effect produced on tires on our engines 
leads me to believe that under certain conditions of speed 
the weights intended to counterbalance the reciprocating 
parts produce opposite results to those intended, and 
work considerable damage to the machinery of the 
engine as well as of the track. I have found 
that the tires invariably develop a flat spot at the 
point of contact with the rail when the left 
band pin has just passed the forward center. 
You will perhaps ask why the same effect is not pro- 
duced by the corresponding point on the back end of the 





stroke. I will explain this by saying that the point of 
contact of the periphery of the wheel with the rail is near 
the point of the center of gravity of the counterweights, 
and has a tendency to overcome or retard the centrifuga) 
force; while inthe former case, with the center of gray. 
ity on the upper quarter, it is free to exert a leverage 
acting in the same direction as the power applied from 
the cylinder, causing a slight slipping of the whee}. 

It may be interesting to know to what extent the recip- 
rocating weights may be ignored. I will say that in test. 
ing the balance of a modern engine that was built express 
ly for heavy passenger service, I find that the back 
wheels require 189]bs. with the center of gravity 26 ins 
from the center of axle. To balance the revolxing 
weight one-half the side rod (960 Ibs.) and half the forward 


This side up, when referring to figs 1 to 4 
inclusive, in considering dynamic balance. 


Diagrams (Illustrating Theory of Counterbalancing Locomotives. 


wheels had only 368 Ibs. of counterbalance with which to 
balance 908 Ibs,, as follows: main rod 315 lbs., half-side 
rod 1601bs., cross-head 157 Ibs., piston 276 Ibs., total 908 Ibe. 
or, in other words, the reciprocating weights were entirely 
ignored in the forward wheels, and the back wheels are 189 
Ibs. short of the proper revolving balance. These engines 
were in service nearly four years before the balance was 
corrected without known injury to the track. 

I am free to admit that when all the various conditions 
of speed, power applied, effect of pressure in the cylinder, 
etc., are considered, it is to me a very perplexing problem 
as to just what portion of the reciprocating weights should 
be applied to the counterbalance. Let us consider for a 
moment the power exerted by a cylinder 18 ins. in diam 
eter with an area of 254.46 ins., with a steam pressure of 
45,624 Ibs. acting in the same direction as the en 
ing weight. It seems to “ue that 600 Ibs. of counter 
ancing supplies an imperceptible resistance to its effect. 
In condensing my opinion on this subject I will say that 
it is impossible to distribute such portion of recip 
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rocating weight as will insure a uniform motion 
under the varying conditions of speed, power 


applied, and with engines running, ag they are required to 
at times, without pressure of steam, ordinarily called 
“shut-off ;” that if the revolving balance is perfect no 
injury is possible to the machinery or rails, and, while at 
high rates of speed the engine may develop a disagrceable, 
oscillatory motion, known as fore and aft, 


ll Te 


when shut 





Diagram Illustrating Effect of Excessive Coun- 
terbalance on Tire Wear. 
s 

off the vertical or hammer-blow motion will be reduced to 
aminimum. 

Mr. Lewis here presented the following figures showing 
change made by him in one engine and the balance in 
another. 


ENGINE 150 (TEN-WHEELER; 56-IN. WHEEL CENTER). 
Weights of Revolving Parts. 


Front. Main. Back. 
\% front side rod.........-.. ....... m7 
Middle connections............ .... ; 275 
Back half main rod.................. 293 
568 
¥% back side TOd .....206-....ceee. 134 
Weights of sicciinetnili parts. 
Front half main rod.... ............ 26 
CE, Avon perbinesinye <seues 165 
Piston complete.................. 303 
Total weights to be balanced 107 1,252 134 
Present balance.................00005 107 630 110 
POR ia hs ac as cesiccse ct cces 4:5 585 405 


ENGINE 10 (EIGHT WHEELER; 63-IN. WHEEL CENTER). 


wow ts of Rover ing Parts. Front. Back. 
Front half side rod................... seVebewec Ue 
Back half mals TOG... 062.560: 6 ccecceesese . 157 
278 

Back half siderod... ........... ‘ 121 

Weights of Bompzecsting Parts. 

WG PSI e aca cce dees cc cscecescdioves 113 
DP rans Se cendenccs cccccthctcteces 255 
CONTERIS iid nc 0c c's eden Sedeccereces ke 145 
513 

I i i4 5 Sasinccdhdeindivenues 791 121 

SU EMs eabdnces dies4d devs dbnbaubhave 385 230 


Aiter reading his paper Mr. Lewis stepped to the black- 
board and drawing the sketch shown herewith, said: 

I wish to call attention particularly to the effect of exces” 
sive counterbalance on the wear of tires. All of our loco 
motives are counterbalanced with the full weight of the 
reciprocating parts, and we have found that our left- 
hand main tires universally develop a flat spot at the 
point of contact with the rail, with the driving wheel in 
the position as shown in the diagram. 

We have at this point of the stroke the full pressure of 
steam exerted on the left hand pin in the direction as 
shown by the arrow and at the same time the center of 
gravity of the counterweights have so nearly reached the 
vertical point as to overcome the effect of gravitation, the 
inertia of which is exerting an impelling motion in the 
same direction as ths power applied at the pin. 

Mr. D. L. Barnes offered the following explanation of 
the flat spot being on the left hand side: 

Possibly I can explain the cause of the flat spot being 
greater on the left hand side. It may arise from the fact 
that the right hand crank usually leads on American en- 
gines. This sketch shows the positions of the right hand 
crank pin at O and the left hand crank pin at G, with the 
counterbalance directly opposite the cranks, the left hand 
counterbalance being at point P and the right hand at W 
the direction of motion being as shown by the arrow, the 
engine moving ahead. A represents the connecting reds. 
In the position shown it will be noticed that the counter- 
balances on all four wheels are above the center of the 

wheel, and the centrifugal force of that portion of the 
counterbalance which is used to balance the inertia of re- 
ciprocating parts is in this position tending to 
litt the wheels from the rails. This, of course, 
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would reduce the weight on the rails and induce 
slipping, which would cause flat spots at the point of slip. 
The position of the flat spot described by Mr. Lewis is on 
the left hand wheel where it is in contact with the rail 
when the left hand crank G@ has just passed the dead 
center, not quite as much as is shown inthe sketch. At 
this time the balance M is higher above the center line 
than the balance P, and therefore the balance M is act- 
ing with greater force vertically, and tends to lift the 
right hand wheel more than the balance P tends to hft 
the left hand wheel. There is, therefore, greater weight 
on the left hand wheel at this time, and if the wheel be 
caused to slip, the wheel with the greatest weight 
thereon will be worn the most, and as the left 
hand wheel has the most weight, it might be expected 
that the flat spot would be greater on it than on the right 
hand wheel. There is still another reason why slip would 
be liable to take place at this time, and that is the cranks 
are in a position corresponding to one of the maximum 

_turning moments. As a locomotive’s drivers revolve, the 
turning effect by the connecting rods is variable, and 
during one revolution there are four points of maximum 
and four of minimum effect. The points of the maximum 
vary withthe point of cut-off. The ob’iquity of the con- 
necting rod for the left hand wheel is such at thistime as 
to increase the pressure on the rail on that side, 
as at this time the left hand cylinder is work" 
ing steam full boiler pressure, whereas on the 
opposite or right band side the piston is working in 
expanding steam, and possibly against some back 
pressure. This point is well brought out by Mr. Lewis. 
If the right hand crank did not lead, but the left instead, 
then the greatest turning moment would take place when 
there was the greatest weight on the right-band wheel. 
These arguments are somewhat speculative, but indicate 
a possible explanation of the occurrence of the greater 
flat spot on the left hand wheel as noticed by Mr. Lewis. 
In my own experience I have noticed four flat sopts on 
each driver, some of which were larger than others; but 
I had not noticed that the maximum spots occurred on 
the left hand main driver, though I can see reasons why 
such might me the case. 

Mr. Barr: Ifthe drivers slip, why have not you got 
the flat spot on both wheels opposite, and why not on the 
back wheels as well as on the front wheels? 

Mr. D. L. BARNEs: I cannot tell you that; 
will find it on all wheels. 

Mr. Barr: If this flat spot is caused by a slip I do not 
understand why the back wheel does not show the same 
trouble. There is a tendency on some engines on the right 
hand side to show a flat spot where it passes the front 
center also. 

I have here a few figures regarding a class of enginss 
that we have, which have given a great deal of trouble, 
and of which engineers complain very bitterly. We have 
two classes of ten-wheel freight engines, one with wheels 
54 ins. in diameter over tire and the other 60 ins. The en_ 


I know you 


gines with 60-in. wheels give very satisfactory service, 


-\ 
. 


A ' 


Diagram Illustrating Cause of Flat Spots on 
Tires of Left Hand Drivers. 


and are run fast; the engines with the 56-in. wheels have 
been objected to seriously by the engineers, and 
1 think with quite good cause. The figures I have 
here show the changes in the counterbalancing of one 
of these engines with S4in. wheels. I submit them 
as illustrating an experiment that has given very satis- 
factory results. The engine is now running in service 
with the 60-in. driver engines, and so far as I have reports, 
the engineers would just as soon run that engine with 4. 
in. wheels as the engines with the 60-in. wheels, and 
they say it climbs a hill rather better. 


CHANGES MADE IN WEIGHT OF RODS AND COUNTER-BAL- 
ANCE ON ENGINE NO. 469. 


Old wt.. lbs. New wt , lbs. 
I  dihais ss teenage cages > tamr® 1170 900 
Ce WRN. s eiGeacddd: ~etkerkes. cccuses 1344 858 
Front driver counterwight........... 363 413 
tinge ct EES 395 819 
“ ” it a peapinand< 413 413 
R. M.driving wheel’s crank pin to be balanced as fol- 
ae R. F. 8. red ir 
_ hee Pn ees ot SunsaSsevcacdaessiccy aD 
“ i Ry chest ce eka banertesscsctogses 108 
-* reci; MNCS ‘xnsepaksdssop.coe4¥ 230 
imated weight hub and pin.... ........ 120 
Main D wheel’s counter-balance..............-. 865 











395 





R. B driving wheel's crank pin to be balanced as fol- 
lows: 


Lbs. 
6 weight of R. B. S. rod 108 
Ms reciprocating parts.. 230 
Estimated weight of crank pin and hub 120 
t. B. D. wheel's counter-balance 458 
Lbs. 
E ngine No. 469 R. crosshead weighed 172 
oe weighed 369 
~otea “ 214 
B. 8. : 216 
main ‘* a iso 
pa crank hube and pins weighed (esti- 

mated) : es Ke a ; 360 
1,781 
The reciprocating parts are as fellows: Lbs. 
Crosshead iuiieeis 172 
Piston ; 369 
\4 of main rod 150 
Gv 
Lbs. 

\4 of 691 Ibs... : . 230% 

R. F. crank pin ought to be balance ed as follows: 

Lbs. 
\% of R. F. 8. rod - 107 
4 of reciprocating parts. 230 
Estimated weight of R. F. pin and hub. 120 
R. F. D. wheel’s counter-balance..... 457 


The seeretary here read a series of propositions conc ern- 
ing counterbalancing submitted by a member of the club. 

The following statements which have appeared from 
time to time in the technical papers, and some which have 
not, are offered for debate: 

First.—The bost way to reduce the amount of counter- 
balance in locomotive driving wheels and its effect on the 
rail is to reduce the weight of the reciprocating parts. 

Second.—The weight of the reciprocating parts of our 
locomotives are altogether too heavy as they now are 
made, and therefore all main rods should be made of I 
section, all crossheads should be as light as possible to 
make them without decreasing the wearing surface. Al 
pistons should be made of cast stee] or wrought iron, very 
thin and dished in form, and piston rods should not be 
made larger in diameter or longer than is actually neces- 
sary. Further than this the stub ends of the main rod at 
the front should have the least possible amount of ma 
terial therein consistent with strength. 

Third .—The diameter of the criving wheels should be 
made as large as possible without reducing the hauling 
capacity of the locomotive, in order to reduce the effect 
of the counterbalance on the rail, it having been shown 
thatan increase in diameter of wheel produces a con- 
siderable decrease in the effect of the counterbalance on 
the rail. 

Fourth.—It is not as advisable to decrease the stroke as 
to increase the diameter of the wheel, because for the 
same loss of hauling capacity the increase in wheel 
diameter produces the greatest amount of reduction in 
the effect of the counterbalance on the rail. 

Fifth.—lf one high speed and one low speed locometive 
be counterbalanced by the same formula the effect on 
the rail will be much greater in the case of the high speed 
locomotive for the reason that the effect of the balance on 
the rail varies as the square of the velocity of the loco- 
motive. Therefore, it might be said: 

Sizth.—That if the high speed locomotive can be run 
satisfactorily when balanced according toa given formyla 
that a low speed locomotive can be balanced by a formula, 
which would give less total balance. In other words, the 
lower the speed the less the balance required, and the 
higher the speed the greater the balance should be. 

Sevrenth.—It has been stated by several prominent civil 
engineers who are occupying responsible positions on 
Western railroads, that a locomotive can be run satisfac- 
torily at high speed without balancing the reciprocating 
parts at all, and because such balance is damaging to the 
track it should be entirely removed. One railroad com- 
pany has been experimenting with locomotives without 
counter-balance for reciprocating parts, but the results 
are not known. 

Eighth.—There are now on record about ten cases in 
which the track has been badly damaged by high speed 
locomotives improperly counter balanced. These cases 
are on Western roads, and this will serve to show the 
necessity for a consideration of this subject by the West- 
ern Railway Club, and that it is in keeping with the 
custom of the club, which is to discuss only live topics. 

The propositions were laid over for discussion at the 
May meeting. A few remarks made by Messrs. Rhodes, 
Barr, Barnes and Marshall, however, brought out the 
danger of running disconnected engines at high speed. 
Cases were cited where the effect of unbalanced counter- 
weights in drivers, where a disabled engine was run in 
with one side disconnected, or where a new engine,entirely 
disconnected, was being hauled over the line in a high- 
speed train, had caused serious damage to track. With 
lighter reciprocating parts, as advocated in proposition 
two thisdanger would be lessened, as the counterweights 
would be lighter, but it was further argued that restric- 
tions upon the speed of disconnected engines should be 
made, and Mr. Barr stated that such restrictions were 

now made on his road. 

The subjects for the May meeting: will be “Journal 
Boxes” and “The Counterbalancing of Locomotives.’ 
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COMING TECHNICAL MEETINGS. 


American Society of Mechanical Ergineers.—The 
annual meeting will be held in Cincinnati, O., in May, Secy., 
F, H, Hutton, 64 Madison Ave,, New York, N, Y. 

Western Society of Engineers, Chicago, Hl.—Next 
meeting, May 1, Secy,, J. W. Weston, 230 La Salle St, 

Civil Engineering Society (Mass. Inst. of Tech- 
nology’, Boston, Mass.—Next meeting, May 1, Secy., 
Clement March, 

Association of Civil Engineers, Dallas, Tex. 
Next meeting, May 2, Secy,. E, K, Smoot, Elm and Austin Sts,, 

Engineers’ Ciubof Philadelphia, Pa.—Next meeting, 
May 8 Seoy., Howard Murphy, 1122 Girard St, 

Civtt Engineers’ Society, 8t. Paul, Minn.—Next meet- 
ing, May 5. Secy., Geo, L. Wilson, City Hall. 

Engineers’ Ciub of Kansas City, Mo.—Next meeting: 
May 5, “ The Evolution of the E'evator,” R. M, Sheridan. Secy., 
Kenneth Allen, 200 Baird Building. 

Civil Engineers’ Club, Cleveland, O.—Next meeting, 
May 6, Secy., C. O. Palmer, 22 Cedar Ave. 

Engineers’ Ciub of St. Louls, Mo.—Next meeting, May 7. 
“Compound Locomotives,” A, 'T, Woods ; ‘* Granitoid Curb and 
Gutter,’ Otto Schmitz, Secy., W. Uf, Bryan, 309 So, 7th St, 

Anerican Society of Civil Enaeineers, New York.- 
Next meeting, May 7, Annual convention, at Cresson, Pa, in 
June, Secy., John Bogart, 127 E, 23d St, 

Engineering Association of the Southwest, Nash- 
ville, Tenn.—Next meeting, May § Secy., Olin H, Lan- 
dreth, Vanderbilt University, 

Civil Engineers’ Association of Kansas, Wichita, 
Kan.—Next meoting, May 14, Secy., J, C, Herring, Wichita, 

New Engitand Raliway Club, Boston Mass.—Next 
meeting, May 14, ‘‘ Length of Rigid Wheel Base Permissible on 
American Railways for Locomotives, Tenders or Cars,” Secy,, F. 
M, Curtis, Old Colony R, R, Rooms in the United States Hotel. 

New York Railway Club.—Next mecting, May 15, Rooms, 
at 118 Liberty St. 

American Water-Works Association.—Annual meeting 
s« Chicago, Ill,, May 20, Seoy., J, M, Diven, Elmira, N. Y. 

Western Raliway Club, Chicago, Hl.—Next meeting, 
May 20, Rooms in the Phenix Building. Secy., W. D, Crosman, 

Engineers’ Society of Western Pennsylvania.—Next 
weeting, May 20, Secy,. 8. M. Wickersham, Pittsburg, Pa. 

Boston Society of Civil Engineers.-Next meeting, 
May 21, Secy,, 8. E. Tinkham, City Hall, 

Waster Car-Buliders’ Association.—Annual convention 
a t the Hygeia Hotel, Fortress Monroe, Va., June 10. Seey., J. W 
Cloud, Buffalo, N. Y. 
wAmerican Raliway Master Machanics’ Association. 
-Anoual convention at the Hygela Hotel, Fortress Monroe, Vs., 
June lt, Secy., Angus Sinclair, 140 Nassau St., New York, 


Ir any reader of this journal knows of one or 
more well-authenticated instances in which a car 
has been set on fire in a collision or derailment by 
kerosene or other oil lamps containing oil of 300 
or any other fire proof, or if any reader can learn 
of such an instance by inquiry among other rail- 
way officers, we shall be particularly obliged for a 
statement of the facts. which will, if desired, be 
treated as confidential, as respects the place and 
date of the occurrence. By diligent inquiry, ex- 
tending over a series of years, we have not 
been able to learn of a single such instance. The 
information is desired for a technical comparison 
of the good and bad points of the various systems 
of car-lighting in the four items of cost new, pho- 
tometric power, cost of maintenance and compara- 
tive safety, which we have in preparation, and 
which may run through several issues of this 


journal. Instances are also desired where cars 


have been set on fire by accidents to lamps, with- 
out any train accident, but less urgently, as these 
are known to have occurred, and in at least one 
instance with grave loss of life. It is suggested 
that the evidence must be very clear to show that 
lamps were the cause of fire, when stoves of any 
kind were also in use upon the cars. 

In order to exhaust every chance of obtaining 
this information, this notice will be fepeated for 


one or two issues. 


——s —— 


WHETHER well founded or not, the belief is 
wide-spread that kerosene lamps incars do add 
sensibly to the danger of fire on cars, especially in 
case of accident, and this is good a priori evidence 
that the danger exists; but if there be any better 
evidence we do not know of it, and much desire to 
learn of it. One of the technical journals, whose 
statements are usually trustworthy, and which we 
cordially admit is conscientiously edited in such 
matters, has recently declared that it ‘‘*remem- 
bered” of such an occurrence as having happened 
in the past season, but it gave no further or 
more definite reference to the facts; and we 
must be forgiven for remarking that such 
remembrance suggests somewhat the case of 
the student who ‘did knew, but had _for- 
gotten” the cause of the aurora borealis. 
‘‘Gentlemen,” remarked the professor, ‘‘ this is one 
of the greatest blows which science has ever re- 
ceived. There sits the only man who ever knew 
the cause of the aurora borealis—and he has for- 
gotten it!” We trust that the only man who ever 
knew of acar being set on fire by lamps in an acci- 
dent,if there be only one, will now speak up in 
meeting and give chapter and verse for his knowl- 
edge,or else forever hold his peace. We by no means 
assert that there are not dozens of such instances ; 
the chances should be that there are, but should 
even one be found we will be compelled to admit 
that ‘‘ we never heard of it till yesterday.” 


—_— o—————— 


PERHAPS the worst instance of fire starting from 
a lamp without any train accident was that which 
happened on the Great Western Railway of Can- 
ada, Feb, 18, 1874. In that case a coach took fire 
from the falling of a lamp in the closet at the for- 
ward end. The bell-cord was, for some reason, 
not connected with the locomotive, and there 
was then no automatic brake to be applied from 
the coach, while there must also have been no car 
behind and a baggage or other car without windows 
in the end in front, or the trouble behind would 
have been seen. As it was, the train ran two miles 
or so with the car on fire before it could be stopped ; 
the coach was entirely consumed and eight 
persons were suffocated or burned alive within 
it, while thirteen others sustained injuries in 





jumping from the train. Such an incident seer. 
hardly possible now, however, first, because the 
bell-cord is rarely left disconnected ; secondly. he. 
cause the automatic brake furnishes a double ch, ck: 
thirdly, because car lamps are now s0 solidly eoy 

structed and attached that there is little danger of 
their falling unless torn away or thrown out jy 
some train accident; fourthly, no accident of tj, 
kind can well occur except in a lone passenger ¢:) 
behind a baggage car without windows in the end 
doors, access to which is cut off by the flames }y 

fore the alarm is raised. Distressing as this sing|; 
accident was, therefore, it is of a kind so extremely 
unlikely to occur under modern conditions that jt 
seems hardly necessary to consider it as a class 
affecting the question of car-lighting. 


—_—_—_———_-@ ———— 


THE Revere accident of August, 1871, seems to 
have been aggravated more or less by the lamps, and 
we suspect it to be largely responsible for the pre- 
valent feeling that oil lamps are dangerous on 
cars, if however high proof the oil be. At Revere. 
however, the fires were certainly not started from 
lamps, but by coals from the fire-box of the engine, 
which had buried itself for two-thirds of its length 
in the crowded rear car (containing 65 to 70 pas 
sengers) so that ‘‘ valves were broken so as to 
permit of a free escape of scalding steam, whil: 
coals from the fire-box were scattered among thi 
débris, and cofning in contact with the fluid from 
the broken car lamps kindled the whole into a 
rapid blaze. The remaining (three) cars were 
jammed and shattered, and, though the passengers 
in them escaped, the oil from the broken lamps 
ignited, and before the flames could be extinguished 
the cars were entirely destroyed.”* The result was 
29 killed and 57 injured, all the deaths and most of 
the injuries being in the last car, and the further 
result was a general regeneration of New England 
railway practice, which was then inexcusably 
backward, neither the Westinghouse brake, nor 
Miller platform, nor telegraphic train orders, nor 
(we may well believe) well constructed metal lamps 
filled with carefully inspected high-proof oil, being 
in use. In fact,as Mr. ADAMS says, ‘‘ the disaster 

yas not due to any single cause, but to a combina 
tion of causes, implicating not only the machinery 
and appliances in use by the company, but its dis 
cipline and efficiency from the highest ofiicial 
down to the meanest subordinate.” The same 
spirit of cross conservatism which is now blocking 
the way to the introduction of automatic brakes 
and couplers in New England, was then rampant 
as to all the devices mentioned. But it does not 
appear in the evidence as to this accident that the 
lamps either started any fire, or caused the loss of 
any life or property which would otherwise have 
been saved, although it does seem clear that the 
lamps helped to spread the fire, and so might have 
caused loss of life. We know of no later instance 
telling so directly as this against the use of oil 
lamps for lighting. 


THE Locomotive Engineer, of this city, takes 
wrongful exception to two statements in our ar 
ticle of March 15 0n the Hamburg disaster. It 
says, first, in reference to our suggestion that an 
engineer on the alert could have released the 
brake even after application from the cars. so that 
only a momentary check at.most would have oc- 
curred: 

The engineer could not release the brake in any length 
of time unless the conductor’s valves in the car was closed 
—if the brake was applied from there. The only way to 
release the brake is to establish a pressure in the train 
pipe greater than that in the brake cylinders; and it is 
plain that this cannot be done whena valve is open, or 
there is any other opening from the train pipe to the at 
mosphere. 

Our contemporary forgets that there are two 
kinds of conductor’s valve, both of which have 
their advocates, and both of which are largely 
used. One of them, the ol#er form and the one still 

: ees 


*Railway Accidents, by C. F. Adams, Jr., pp. 139-40. 
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I 360 | 500 | 5,060 | 5,920 | 2,170; 970 

2 360 | “ | 5,060] 5.920!) 6,750] 1,9 1,210 

3 490 * | 4,600 | 5,500 | 43,358) 2, 1,070 

4 400 N | 42609 | 5-800 | 9,362 | 3,280] 2,550 

5 450 * 4,200 | 5,150 | 19,025 | 5,610} 2,880 

6 450 we | 4200 | 51850 | 12,861 | 4,710) 2,830 

z | s40| % | 3,860] 4.900 | aa,785 | 6,790| 3,660 | 

8 a ee 4,900 | 90,702 | 51900 9830 | 

9 600 | | 3x640 | 45740 ) 29,932 | gate 260 | 8,210 
10 600 4 | 34640 | 4,740 | 27,617 1420 | 7,980 | 7,610 
1 620 “* | 31600 | 4,720 | 35.388 | 11,660 | 9,70 | 10,260 
12 620 “* | 3,600 | 4,720 | 32,764 | 10,190 | 9,730] 9,120 
33 720 | *. | 39560 4,780 | 42,709 15,170 | 12,530 | 234440 
14 720 | | 34560 | 4,780 | 41,883 | 17,8¢0 | r2, 15,150 
: qzo | “ | 3,560 | 4,780 | 40,690 | 13,220 | 52,710/| 12 

1 800 | i 3+500 | 4,800 | 48,892 | 22,580 | 14,290 18,950 
17 800 u. | 3n500 4,800 | 46.454 | 18,040 | 73,990 | 16,040 
18 | 880 | 3400 | 4,780 | $4,767 | 25,820 | 15,930 | 22,290 
19 88c | “* | 3,400 | 4,780 | 50,295 | 19,400 | 14,950 | 16,320 
20 940 ** | 3.300 | 4,740 62,038 | 30, 18,290 | 26,010 
ar 940 - } 3.300 | 4,740 ' 51854 | 23y 16,520 19,580 
22 | 1,000 ** | 3,200 } 4,700 | 70,428 | 37,050 | 20,830 | 30,180 
23 | 1,000 | “* | 3,200 | 4,700 | 66.779 | 274930 | 20,460 | 23,560 
24 | 1,050 N | 3850 | 4,790 | 78,150 | 40,820 | 23 210 | 33,980 
25 | 1,050; “ | 3,580 | 4.700 | 76,323 | 32,640 | 23,260 27,360 
26 | 1,100 ** | 39290 | 4,700 | 86,632 | 48,090 | 27,060 | 39,140 
27 | 1,100 ** | 3,100 ! 4,700 | 86,053 | 39,630 | 27,140 | 33,390 


Strains given are for one truss, and in 1,000 Ibs. 

Sections “ ** “* * ** (rods aseumed not upset). 

Loads in above table are for two trusses. 

Strains are those due to dead load +- maximum from moving load 

Assumed live loads are intended to fully equal (in strains produced) those 
given in diagram below. 

Load on a floor beam, 14,000 Ibs. on @ panel length of chord as a beam; 
36,000 Ibs. on an axle, ‘ 

Wrought iron in tension, 10,000 Ibs. (net section at root of thread) per sq. in. 

Wood ‘in compression only) 1-6 to 1-8 of breaking load by Smith's formula. 

Wood (in tension only) usually 800 Ibs. to 1,000 Ibs. (500 Ibs. to 800 Ibs. 
in shortest span) pe. sq. in.; and as packed beam maximum section 
(net sectron) Bou to 1,000 Ibs. 


ence ia LATERAL SYSTEMS. 

ANS—A uniform load of ibs. per ft. (each system), 14 of 

it ot. foot of rode. . _ + ny de 
moving load of 150 tbs. (each systern), all of it at feet of rods. 

Siney bengee of cach panel opened ¥o euvaline the Ghealne co thaboosh 
ercameas Sao come (ensegt ond rede), 

T COUGH SPANS—A uniform load of 150 Ibe to 200 Ibs. per ft. (each 
system), A moving load of .oo Ibs. per ft. (lower systern). 

IfOn 13,000 t© 15,000 Ibs. per 3q. in. net. Timber 1-4 to 1-5 breaking load, 
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most largely used, stays open only so long as held 
open. On its release it becomes instantly possible 
for the engineman to release brakes in the usual 
way. The other style is a plain cock, which, if once 
opened, stays open until closed by hand. We un- 
derstand that this last style was not in use in this 
case, but whether it was or not makes no differ- 
ence. because the facts are that in the Lake Shore 
disaster the engineer failed to place his brake valve 
on lap when the conductor's valve was pulled open, 
and so lost all the air from the main reservoir 
through his own valve. He was, therefore, clearly 
in fault in any case, since he had no right to as- 
sume that the conductor’s valve would be left open, 
even if it was not of the self-closing type. 

Our contemporary also asserts, with much con- 
fidence: 

It was impossible to release those brakes, when set at 
Dunkirk by the first break, without (restoring the pres- 
sure in the train pipe, or) bleeding out al/ the air in the 
brake cylinders and auxiliary drums. So long as there 
was a pound of air in the auxiliary drums and the train 
pipe was open, the brakes would set. 

There is a little appendage to the brake-gear 
known as tke * four-way cock,” which our con- 
temporary has apparently forgotten, but which 
makes the above statement untrue. We did not 
assume this four-way cock to have been used, 
for as amatter of fact, nothing that we said is in- 
consistent with our contemporary’s statement. 
What we did say was that there was much air left 
in the auxiliary reservoirs after the first break, 
which might have been utilized for braking, ex- 
cept for the train pipe being open to the atmos- 
phere; but that, as it was, it was necessary to 
“bleed” each car separately. We did not assert 
that after this bleeding there was any air pressure 
left. We may add that while in theory ** a pound 
of air” will work the brakes,as a matter of 
practice it takes a very considerable pressure to 
work them at all. 


a 





THE deepening of the Welland Canal by the 
Canadians and the possibility of introducing 
“twenty British gunboats” of 14 ft. draft into the 
great lakes thereafter, is being used for all it is 
worth as an argument in favor of a canal between 
the Mississippi and Lake Michigan. Commercially. 
the Illinois, the Niagara or any other ship 
canal would be useful, if the cost was in any de- 
gree proportionate to present and future advan- 
tages. But all of these schemes should be dis- 
cussed on their real merits without introducing a 
possible war with England as the ruling element. 
Forts and heavy modern guns along the stretch of 
the St. Lawrence, between the Thousand Isles and 
Cornwall, would seriously interfere with the pass- 
sage of British gun-boats up that river; and on 
the lakes we now have a powerful navy of ships 
of 3,000 tons and upward, only requiring an arma- 
ment of rapid-fire guns to compete with any Eng- 
lish gun-boat that could pass the Welland Canal. 
War between ourselves and Great Britain is a 
very remote contingency, and one that we trust will 
never be realized; but in case this should be the 
unhappy fact, the quickest way to remove the 
Welland canal as a troubling factor in the contro- 
versy is—to take it. If we quit bothering about re- 
mote war possibilities and attend strictly to busi- 
ness, in ocean and lake shipbuilding and the 
extension of inland and foreign commerce, we will 
provide for all contingencies that the future may 
bring us. 


_—— —-o-- ——. 


A RECENT publication of the New York Meteoro- 
logical Bureau, showing by isothermal lines the 
normal average temperature of the summer 
months in all parts of the State, reveals at once 
why Hudson Rjver real estate is not more in de- 
mand, and why the beautiful country seats which 
line its banks so often come upon the market at 
low figures The Hudson River valley is by much 
the hottest part of the State. There isa perfect 
asin of heat at Troy and Albany, with sharp as 


cent from it in all directions. There is a compara” 
tively cool part of the Hudson right opposite the 
Catskills, the temperature there being two or three 
degrees lower than at Albany or New York; but 
with that exception the summer temperature of the 
Valley is substantially the same for its whole length, 
and from 2° to 8’ hotter than in any other part of 
the State. In July. for example, most of the Hud- 
son Va ley averages 74, while twenty miles back 
from the river, and then west for three-quarters of 
the area of the State, the average is €6 to 68°, the 
rest of the State, along the lake shore and Genesee 
Valley, being only 70°. It is perfectly natural that 
no country-seat, however beautiful, should be 
permanently attractive when its summer tempera- 
ture is so much higher than can be found in al- 
most equally attractive regions, either north or 
south, and either east or west. 
tween 90° in the shade and 82 
portant one. 


The difference be- 
to 84 isa very im- 


The Cicy of Paris Disaster. 


We note with satisfaction that whenever and 
wherever any notable engineering event occurs, 
some subscriber to ENGINEERING NEWS is increas- 
ingly likely to te on hand at the critical moment, 
and give us the benefit of his observations, as does 
Mr. ROBERT GILLHAM, of Kansas City, Mo., in the 
long and interesting letter on the City of Paris 
disaster, which appears in another column. Mr. 
GILLHAM chanced to be a passenger on the City of 
Paris, and to have just been critically examining 
the engines, and had only returned to the saloon 
from the engine room when the break-down oc- 
curred. His account is the best, and, in fact, the 
only one which has yet appeared, recording the 
facts of the disaster from an independent engi- 
neering standpoint. 

From our London correspondent, who has made 
an inspection and photographs of the engine-room 
since the arrival of the ship at Liverpool, we have 
also received a communication full of interesting 
details. the substance of which, however, we can 
best give in editorial form. Neither photographs 
nor engravings of the broken machinery have yet 
reached this country, but from all the descriptions 
received the engine-room resembles nothing so 
much as pictures of a heap of old iron in a junk 
yard, as described in Mr. GrLLHAwm’s letter. 

Describing his visit, Mr. DUNNELL says: Nothing 
so complete in the way of a breakdown has ever be- 
fore been seen. Every part of the mechinery of 
the starboard engine seems to be bent, twisted or 
broken, as if by explosion of dynamite. 

The informaticn thus made available respecting 
the accident is not of a very assuring kind to the 
ordinary Atlantic passenger. It was supposed by 
the general public that this vessel and her sister 
ship, the City of New York, were only to be sunk 
by such a calamity as being ground between a 
couple of gigantic icebergs or some such cyclopean 
effect. The builders or owners, or both, gave 
some delightful champagne lunches about the 
time of the launch, and most roseate accounts of 
the safety, elegance and comfort of these ships 
appeared in the daily press, more especially the 
safety, which was “ fully assured” under any re- 
motely probable combination of -circumstances by 
the numerous bulkheads. The papers then were 
very learned in the matter of naval architecture 
and marire engineering, and were full of informa- 
tion, the only peculiarity about the accounts being 
the strong family likeness that existed between 
those of the different organs, which, to a person 
cynically inclined, might have suggested a 
common parentage. Matters are very different 
now, we are told, and if the ubiquitous newspaper 
reporter puts his nose inside a certain office, where 
he was erstwhile so smilingly received, he gets— 
well, certainly no information. Secretiveness is 
the distinguishing characteristic of Anglo-Saxon 
officialism, whether it be the officialism of a big 


company or a public department, and we find the 
British Admiralty allowing itself to be judged 
utterly incompetent, it not corrupt, rather than 
inake public the cause and results of some com- 
paratively trifling defects which have manifested 
Those interested 
in the City of Paris are now suffering a like mar- 
tyrdom to their ancient traditions; for nothing in 
the realm of actual fact could be much worse than 
the fiction of some correspondents of British news- 
papers, who have had to rely on their imagination 
for their facts, if not on their memory 
wit. 


themselves in recent war ships. 


for their 


The general facts of the case, so far as they have 
been made public, are now well known to ow 
readers. When a short distance from the coast of 
Ireland one of the cylinders ** went to pieces,” to 
quote the ofticial report of the captain of the ves 
sel. This had the etfect of *‘ injuring the bulk 
head, and breaking the injection and water-pipe 
connections, allowing a considerable quantity of 
water to enter both engine rooms.” This is a very 
mild way of describing the rush of water that 
must have taken place to reduce the ship to a 
helpless and all but sinking condition in so short a 
space of time. Further investigation has shown 
that it was the low-pressure cylinder of the star 
board engine that ‘“‘ went to pieces.” The first 


impression was that the ‘cylinder had 
burst.” and indeed the earlier reports used 
that expression. The bursting from internal 


pressure of a cylinder 9 ft. 5ins. in diameter and 
over 5 ft. internal length could not fail to cause 
extreme havoc to the structure of the vessel, doubt- 
less, breaching her skin and any bulkhead in the 
vicinity. But as a matter of fact cylinders do not 
burst explosively. The requirements of rigidity 
compel more than ample strength to withstand 
the stress of steam pressure, and when cylinders 
are injured it is generally through some of the 
working parts becoming loose or detached. 

No room for doubt remains that this was the case 

in the present instance. Mr. GILLHAM’s account 
corresponds exactly with that of a correspondent 
of our English contemporary Engineering, who 
says that a few seconds before the accident— 
There was a sound as if an eccentric strap or a smaller 
piece of machinery had parted, and the next sound was a 
crash as though the cylinder head had blown out, and 
later, falling, crushing and grinding sounds Later 
I learned that the starboard engine room was flooded, and 
the low-pressure cylinder in its collapse and fall had de- 
molished its condenser; that the injector outboard deliv” 
ery pipes, with their Kingston valves and sea. 
cocks, had been destroyed and that the bulk 
head between the two engine rooms had been cut through 
by the flying parts of the engine. 

This description might be applied in every detail 
to the frequent cause of mishap in marine en- 
gines, especially when bolts are not made with a 
plus thread, namely, the breaking of one of the 
bolts that hold together the crank-pin brasses. 
The bottom ends of the connecting rods in the 
City of Puris’ engines do not show any deviation 
from ordinary practice. Once set free the crank- 
pin from the brasses, and the rest of the phenom- 
ena described would follow. If the breakage oc- 
curred at the bottom of the stroke the piston 
would fly with inconceivably great force to the 
top of the cylinder, but the valve as long as it was 
worked by the other cylinders would continue 
to admit steam. The “falling, crushing and 
grinding noises” would be a necessary concomit- 
ant of the general break up of the engine due to 
the unarrested motion of the piston or the possible 
jamming of the loose big end between the still 
revolving crank and the base plate. Each set of 
the City of Paris’ engines has6 cast steel columns 
(8 at the back and 3 in front) of rectangular 
section, and split at the bottom to give lateral 
stability. The condensers are separate from the 
engines, ‘‘ man-o’-war style.” There is also a good 
deal of naval style about the design generally. 

We have lately heard a great deal about the 
want of metal in some of the most recent designs 
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both for ships and engines, which have received 
the approval of the English naval authorities; 
and it may be that the Clydebank yard, where the 
City of Paris and its engines were built, bad be- 
come imbued with the mania for lightness. The 
gentleman who presided over the destinies of the 
shipyard department was himself a government 
man originally, and had the reputation of design- 
ing one of the lightest torpedo vessels ever put 
afloat. However this may be, no possible design 
of engine could stand a 9-ton piston with a 5-ton 
piston rod, 24-ton crosshead, an1 a 7}-ton con- 
necting rod (for these are the weights of the re- 
spective parts), suddenly cast loose from their 
work and allowed to thrash about at their own 
sweet will, at a piston speed of 900 ft. per minute 
or 90 revolutions. 

It may be, however, that the disconnection oc- 
curred at the crosshead, one of the bolts giving 
way there. In that case the destruction would 
perhaps be more speedy. Each set of engines has 
a bed-plate of cast steel, formed in three parts, 
each part weighing 16 tons. The present writer 
remembers witnessing the havoc that may be 
caused by the breaking away of a connecting rod 
in this manner during a trial trip of a torpedo boat 
he once made in Narragansett Bay,and he can 
easily imagine how quick would be the destruc” 
tion caused by a similar accident on so grand a 
scale as in the City of Paris. The engine room floor 
is but 4 ft. 6 ins. from the bottom of the 
ship, and as the stroke of the engine 
is 5 ft., it will be seen how soon a hole might be 
punched clean through if the thrashing and 
plunging of the 74-ton connecting rod once broke 
down the bed plate and columns. The precise 
course of events in the disaster is not likely to 
ever be known, but from the latest telegraphic re 
ports it seems most probable that the brass lining 
of the propeller shaft split and gradually ground 
away, the chips from the brass cutting out the 
lignum vite bushing, thus letting the shaft ‘flop 
about” so as to throw enormous strains on the 
whole mechanism. The latter part of this pro- 
cess must, of course, have been rapid, or the 
danger would have been discovered in time and 
guarded against. 

It now appears certain that the water was ad- 
mitted by rupture of the great 20-in, induction 
pipe ; but however the water get in, and whatever 
was the first cause of the accident, it is very evi- 
dent the City of Paris and the thousand odd souls 
on board her, had a very narrow escape, for had 
the weather been a little worse the ship could 
hardly have failed to have gone to the bottom. In 
fact, it had a fairly narrow escape as it was, owing 
to weakness of the bulkheads, which was one of 
the most serious revelations of the accident. The 
City of Paris has fourteen transverse bulkheads, 
thus dividing her into fifteen compartments. The 
machinery department has also a fore and aft bulk- 
head, all doors being supposed to be on the upper 
deck above water line. None of the compartments 
exceed 35 ft. long, and the quantity of water they 
hold to the water-line is 1,250 tons, or, to the upper 
deck, 2,250 tons. Any two of these compartments 
could be filled without the flotation of the vessel 
being destroyed. 

These precautions against sinking sound excel- 
lent, and are far in excess of anything found on 
former vessels of the class. It is at great sacrifice 
that these numerous bulkheads are placed in the 
vessel; perhaps at too great a sacrifice, as will be 
seen presently. But bulkheads, to be of use for 
saving a ship, must be of sufficient strength to 
withstand the pressure of water due to the head 
caused by flooding the compartment. We have 
had the correctness of the naval architects’ calcu- 
iations proved as to the reserve of flotation if two 
compartments were filled, for the longitudinal 
bulkhead between the engine rooms was broken 
down, but it would seem that a little extra rough- 
ness of the sea might have caused another bulk- 
head to give way. Our correspondent’s letter in 
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another column shows clearly that thechief source 
of peril was the athwartship bulkhead forward of 
the engine room. It exhibited a pulsation of 4 
ins. backwards and forwards, and shifted 2 ins. 
We are not quite sure what the Jatter expression 
means, but the words we have put in italics are 
quite sufficient to show the want of stiffness in at 
least one bulkhead of the City of Paris. By aid of 
shores composed of spars, however, the bulkhead 
stood sufficiently long to save the ship and get it 
to Queenstown. 


It is of little use, however, for the naval archi- 
tect to provide bulkheads of whatever stiffness and 
strength (little good, that is, for saving the ship, 
although any kind of bulkhead may serve to sat- 
isfy the authorities) if these bulkheads are not 
kept intact by those in command of the vessel. 
Mr. GILLHAM is silent on this vital point, but a 
correspondent to the Times writes to give his ex- 
perience of the sister ship, the City of New York, 
and says : 

There was a door way in the bulkhead between the two 
sets of engines, the key of which was supposed to be in the 
hands of the chief engineer, and which was to be used in 
emergencv only. I have seen that door open at sea, and it is 
pertinent to ask whether the corresponding door in the 
City of Paris was open when this accident occurred. 
Further, it has often been asserted by experts that it 
would be impossible to work the ship without two commu- 
nications in the transverse bulkhead between the engine 
room and boilers, and I have, when at sea, passed through 
that bulkhead in the City of New York, not througha 
door way, but through an opening made by the removal 
of a plate. 

It is certainly a most difficult thing to,;work engines 
with doorless bulkheads up tothe main deck. Per- 
haps the only practical step is to allow doors to be 
fitted, keep them shut as much as possible, but to 
organize a drill, to be often carried out, for closing 
water-tight doors in case of emergency. This is 
what has been done in the British navy with 
every appearance of success. 

In the meantime the City of Paris is now laid 
laid up for what must certainly be very ‘* general 
repairs.” In spite of all efforts, the leaks through 
the 20-in. pipe could not be stopped until the ship 
reached port. This strongly suggests that it 
would be wise to have a diver form part of the 
crew of big mail steamers, as in the case of vessels 
belonging to the British navy. This does not 
mean any considerable extra expense, but only 
that there shall be one man who understands 
diving in the crew, 

Among the lessons to be learned from this dis- 
aster, and which it is to be hoped will be learned, 
are the following : 

1. The water-tight compartments and bulkheads, 
as constructed in the City of Paris, were beyond 
question the most important element in keeping 
the ship afloat after the accident. The weakness 
of these bulkheads came near sinking it. Greater 
care should be exercised in building bulkheads, 
securing greater strength to resist the weight of 
water pounding against them when compartments 
are filled with water, and the sea rough, making 
also all connections of every description absolutely 
water tight, allowing no openings of any kind in 
bulkheads. 

2. The mechanical appliances for receiving and 
discharging cargo, manipulating the steering appa- 
ratus and anchors, and securing other mechanical 
results, should under no circumstance be concen- 
trated and primarily operated wholly from the 
engine rooms, without equally efficient auxiliary 
means arranged for use in other parts of the ship. 
This was a very grave defect of the City of Paris, 
which, under the United States shipping laws, 
would have been impossible. An amendment to 
the British shipping laws requiring the pumps at 
least to be above the water-line and have an inde- 
pendent steam supply should be made. 

8. No less than one pump for two compartments 
should be required, or, if the pumps are below the 
water line, one pump for each compartment, so 
arranged that they will each pump the water from 
two compartments, 
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4. To further protect the engine and boiler ¢, m- 
partments against the possibility of similar acci- 
dents to the one in question, and avoid paralyzine 
the engine and boiler power of the chip by fo, d. 
ing, the engine and boiler compartments sj), mld be 
provided with means for making them air-tight. so 
that they could be closed when emergency qo. 
manded, and filled with compressed air, thus fore- 
ing the water out until the injury was repaired: 
or, if necessary, the men and machinery micht 
operate under a sufficient air pressure 
clude the water until relief could be secured. 
Access could be had through air locks, and the air 
compressed by ordinary compressors properly |o- 
cated. Provision of this kind would not be ¢x- 
pensive and should be exceedingly effective. 4) 
occasional drill would make the whole crew under- 
stand it, and had it existed on the City of Puris 
we should not have had the absurd spectacle of 4 
great steamer with a 7,500 H. P. engine and 15,000) 
H. P. boilers, all in perfect working order, but 
unable to use them because the engine could not 
be got at. 

There can be no doubt, however, that the (isy 
of Paris proved herself an immensely strong ship 
in this disaster. She went through an ordeal 
which is quite without parallel, and would have 
sunk any ordinary steamer, without any injury 
except to one engine room. The twin screw plan 
is not discredited. Had it not been for the break- 
ing in of the bulkhead between the engine rooms 
there is no doubt the steamer would have made 
port with the port engine, as it was uninjured. 


to ex. 





Railway Construction in the Eastern Canadian 
Provinces. 


We publish on another pagea sketch map and de- 
tailed list showing the progress of railway construc- 
tion in the Provinces of New Brunswick and Nova 
Scotia. According to this list there were 244 miles 
of track laid during the calendar year of 1889, and 
there are now 143 miles of railway in process of 
construction, 559 miles surveyed and under sur- 
vey, and 433 miles projected with a fair prospect of 
being constructed in the near future. This some- 
what surprising showing speaks well for the enter- 
prise and growth of a portion of the Dominion gen- 
erally looked upon asa somewhat barren, arctic 
country. The chances for development are, however, 
as great here as in almost any portion of the Do- 
minion. Both’Provinces contain large tracts of fer- 
tile land,well adapted to the growth of the hardier 
cereals, fruits and vegetables,as well as rich depos- 
its of coal,iron and gypsum. The waters of the bays 
of Fundy and Chedabucto, the Strait of North- 
umberland, and the Atlantic along the eastern 
coasts of Nova Scotia and Cape Breton Island are 
rick in nearly all of the most important food fishes. 
Nearly all cf the lines shown upon our map are 
being bvilt to develop one or the other of these 
industries. 

Taking up the provinces separately, we find 
considerable activity in Cape Breton Island. The 
recently completed Cape Breton Ry. and the 
Inverness Ry., now ander construction, are 
designed to open up the rich fields of bituminous 
coal in Inverness and Cape Breton counties. 
These lines, together with the projected line from 
Louisburg along the south coast of the island, 
will have to depend mainly upon the coal traffic 
and the transportation of the products of the Cape 
Breton fisheries to Halifax for their income. 

In Nova Scotia the most important new roads 
are the Western Counties, the Hants Central, the 
Stewiacke Valley & Lansdown, and the Nova 
Scotia Midland. The Western Counties Ry. 
Co. is constructing a connecting link between 
Digby and Annapolis, 20 miles long, connecting 
its own lines witi those of the Windsor & Annap- 
olis Ry., and thus completing a through line 
from Yarmouth to the Gut of Canso. The Hants 
Central and Stewiacke Valley & Lansdown rail- 
ways will together shorten the line between the 
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Windsor & Annapolis and the Intercolonial rail- 
‘ways, and penetrate a fine agricultural country. 
The Nova Scotia Midland will form a more direct 
line between New Glasgow and the Intercolonial 
Ry. and the fisheries of Chedabucto Bay. 

In New Brunswick the most important lines are 
the Short Line extension of the Canadian Pacific 
Ry., from Harvey to Salisbury, and the Grand 
Trunk extension of the Temiscouata Ry. from 
Edmundston to Perry’s Mills. Both of these lines 
have been surveyed and will probably be con- 
structed. Among the other enterprises the com- 
pletion of the Central R. R. of New Brunswick 
north to a connection with the Intercolonial Ry., 
at Doaktown, and south to St. John, is the most 
important. 

Although beyond the limit of our map, it may 
be well to call attention in this connection to the 
projected railways which are to penetrate the bleak 
island of Newfoundland. These lines are being 
built by the government and comprise a 
narrow gauge road from Placentia Junction to 
Hall’s Bay, 260 miles long, and a branch from 
Clark’s Beach to Brigus, 12 miles long. Bids for 
the construction of these lines are now being ad- 
vertised for. The route of the maim line is nearly 
directly east and west, passing through the most 
highly developed agricultural section of the island, 
and entering the rich copper regions south of 
Notre Dame Bay and the coal and iron ore fields 
in the region of St. George’s Bay. It is principally 
to develop these mineral lands that the road is 
being built and from which it will derive its prin- 
cipal income. 

Taken as a whole, the railway development of 
the eastern Canadian Provinces compares very 
favorably with that of any other section of British 
North America, and a corresponding development 
in all industries is sure to follow. 


—_——— — ——————— 


The Responsibility for the Walnut Grove Dam 
Disaster. 





In our editorial of March 8, on the failure of the 
Walnut Grove Dam, in Arizona, we included the 
name of Mr. W. H. Bates, of this city, among 
those chiefly responsible for the insufficiency of 
the waste-weir, and for faulty design generally, 
From the letter of Mr. BATEs to the Prescott 
Courier, elsewhere given in this issue, and from 
other information, we are now convinced that 
we unwittingly did Mr. BATES an injustice in re- 
gard to his control of design or execution. In 
commenting on the confused press reports in our 
editorial, we stated that: ‘‘If the dam really stood 
for three hours with water pouring over 
the crest, as reported, it really withstuod an 
unusual test for a dam of this nature; and 
the lack 6f adequate discharge for flood 
water, rather than the construction of 
the dam, must be regarded as the cause of the 
disaster.” The letters of Messrs. BATES and 
CuHuRcH fully confirm this opinion, and though 
Mr. BaTEs does not refer to the jamming of the 5 
ft. square waste-gate in the bottom of the dam, 
commented upon by us, Mr. CHURCH does speak 
of ‘‘defective, unmanageable flood-gates” in a 
manner that convinces us that the condition of 
this gate was as stated in our editorial. It is 
now a question, however, whether even the dis- 
charge from this gate would have been of any 
saving value, when the smallness of the waste- 
weir and the exceedingly rapid rise in the flood 
level are considered. 

It seems that Mr. Bates, though not claiming 
any knowledge as an engineer, was early con- 
vinced of the necessity of more ample discharge 
for flood water; and it was through him that Mr. 
CHURCH, while in that country on other business, 
was asked to visit the dam and give his professional 
opinion on this point to Mr. VAN BUREN, the 
financial backer and actual loca] manager of the 


work, This advice was disregarded, or only acted - 


upon when too late. We also now learn that Mr. 
BaTEs sufficiently appreciated the problem pres- 
ented to earnestly insist upon the services of 
thoroughly competent engineers in the construc- 
tion of this dam; and while his advice and argu- 
ments were again disregarded, he should have the 
full benefit of his suggestions, prompted as they 
were by a study of the river itself, and the appar- 
ent necessities of the case. 

When the present evidence is sifted down, we 
find we were quite right when, on March 8, we 
said that, ‘‘ When the truth is told it will be found 
that the dam was practically designed and con- 
structed by laymen, and not by engineers at all; 
and that the disaster is the natural result of this 
foolish tinkering with a problem, the possibilities 
and dangers of which were not appreciated.” In 
this case one man, and his family, practically fur- 
nished the large sum of money expended upon this 
dam and its outlying works, about $800,000 in all 
and by virtue of this moneyed control this 
man also assumed that he was competent to 
manage it as the engineer as well. With 
too many of his class, well meaning but totally 
ignorant of the true dimensions of the problem 
involved, he thought that ‘any fellow” could 
be an engineer; and his willful neglect of the ad- 


road. Then follows the State Government of Penn- 
sylvania and then the United States Government. 
The compiler was quite right to put the Pennsyl- 
vania Railroad ahead of both the National and State 
governments, since that corporation has vastly 
more to do with the affairs and the welfare of Al- 
toona than either Uncle Sam or the Commonwealth 
of Pennsylvania. 

The Pennsylvania Railroad Company has pursued 
the let-alone policy at Altoona, as regards the gen- 
eral control of the city affairs, and the results seem 
to have been as good, perhaps in some respects bet- 
ter, than at Pullman, Ill., where the citizens have 
comparatively a small voice in their local govern. 
ment. At Altoona many of the city offices are held 
by workmen in the shops, and the city seems on the 
whole to be pretty well governed. 

The city has had a phenomenal growth, from 3,600 
in 1860, to nearly 30,000 at the present time. This 
number may be considerably increased by the shops 
which are now being put up for the building of new 
locomotives, and which will require a considerable 
addition to the force at present employed. 


THE LOCOMOTIVE SHOPS. 


As I went into the erecting shop, one of the first 
things I saw was the heavy frame of iron beams for 
one of the 100,000 lbs. capacity cars, built for the 
Roeblings, to carry wire cables, and referred to in 
connection with the 


Erie 80,000-lb. ore car in last 





A Complicated Four-Track Crossing. 


Made by the Pennsylvania Steel 


Co. for the 


New York, Providence & Boston R. R. 


vice of his associates has cost him about one year’s 
income out of an enormous estate, and has cost 
others all that they had—property and life. It is 
to be hoped that Mr. VAN BUREN has learned his 
lesson; and if he rebuilds the dam, as it is reported 
he will, that the work will be done throughout 
under competent engineering supervision. 


Notes by Rail. 


[EDITORIAL CORRESPONDENCE. | 








A COMPLICATED CROSSING. 

A number of illustrations have recently appeared 
in ENGINEERING NEWS showing achievements of 
various firms in putting in complicated work in 
frogs and switches. The accompanying illustration 
shows a little achievement in this line of the Penn- 
sylvania Steel Co. It is a four-track crossing, built 
for the New York, Providence & Boston R. R., and 
placed near the engine house at Providence, R. I. 
The two tracks passing away to the left in the eut 
are curves of 12° and 12° 30’, converging and crossing 
at an angle of 4° 47’. These two tracks are crossed 
by two tangents, which pass away to the right in 
the illustration, and cross each other at an angle of 
7°10’. The angles of the frogs used in this crossing 
are as follows: 4° 47’, 25° 46’, 17° 30’, 24° 34’, 19° 22’, 24° 
27’, 7° 10’, 23° 10’, 15° 31’, 15° 36’, 17° 28’, 17° 34’, 9° 26, 
15° 28’ and 13° 19’. 

ALTOONA AND THE PENNSYLVANIA RAILROAD 
SHOPS. 

As I turned over the leaves of the Altoona Direc- 
tory I was amused to notice that the book starts off 
with a list of the officials of the Pennsylvania Rail - 


week’s ENGINEERING NEws. It may occur to some 
one that it is taking needless pains to build such a 
heavy special car for carrying wire rope. Instead of 
winding a cable on only two reels why not wind it 
on three or four, and put each on an ordinary car. 
At first sight it seems as simple a matter to 
wind a wire cable on three reels asontwo. After 
one has pondered on the problem fora while he is 
apt to conciude it is not quite so easy. 

Many who attended the last Master Mechanics’ 
Convention at Niagara Falls will remember how the 
matter of driving boxes was taken up there. The 
report of the able committee favored a solid bronze 
box, but the convention in its discussion paid little 
attention to the report of the committee, and only 
one or two of the members seemed to have an idea 
that the solid bronze box was a possibility of the 
future. It is, perhaps, true that for a road 
which has to pay 7 or 8 per cent. forits capital the 
solid bronze box is more expensive than a 
cast-iron box. But a large proportion of Ameri- 
can roads now pay but 3 or 4 per cent. on 
their bonded debt, and are constantly reducing 
their interest rate. On such roads it is very certain 
that the large first cost of a solid bronze box will be 
offset by the saving in fitting up and keeping in re- 
pair, and in its cool running under heavy loads. It 
may not be generally known that the Pennsylvania 
is equipping all its standard passenger engines with 
a solid phosphor-bronze box, and over 100 engines 
are now running with them. These boxes weigh 
about 350 Ibs., but their large first cost is a perma- 
nent investment, since when the box is worn out it 
only needs remelting and the addition of a few 
pounds of new metal to make a new box. 

















































































































































AES 


eT ee 


Lh PLONE SO 





AERO AS PTI TIS ES Po REAM 


Ree TT eT 











a 



























































































































































400 


The company is usir g a plain cast-iron piston with 
two cast-iron packing rings, weighing about 220 lbs- 
for a 20-in. cylinder. This seems an enormors weight 
to be jerked back and forth three or four hundred 
times per minute. Certainly, the need-for a lighter 
piston has not been appreciated as it should be, or 
there would be greater effort to design a piston of 
some material stronger in proportion to its weight 
than cast-iron. 

Cast iron packing rings are used on all pistons, 
and a new form of joint is being experimented with, 
the invention of M. F. GUTIERREZ, a machinist in 
the company’s employ. It is a small piece of bronze 

te ee __ of the shape shown in the 
haericat a accompanying sketch, of 
: 2) the same width as the 

—_—_—___————— ring. The ends of the 
packing-ring are made to fit the slot in the end of the 
joint piece, and a small groove is made in one side 
of the spring ring groove to receive the projection a, 
on the bronze joint piece. It is thus impossible for 
the ring to change its position, so that the jomts in 
the two rings will come opposite each other. . En- 
zine 648 had one piston fitted with rings jointed in 
this way, which ran 1345 months, while the piston on 
the other side used up eight rings jointed in the or- 
dinary way, with plain beveled ends, in the same 
time. 

The diamond stack, which but a few years ago 
was well nigh universal on American locomotives, 
has about disappeared from the Pennsylvania. It 
is still standard on the Tyrone division, but every- 
where else the straight stack, with a plain moulding 
at the top, is used on passenger engines, and the 
rather ugly but serviceable flaring stack is used on 
freight engines. In the matter of pilots, too, a dif. 
ference is made between the freight and passenger 
engines, the former being fitted with a lowiron pilot 
with horizontal bars and the latter having a high 
wooden pilot, much handsomer, and, perhaps, better 
suited for knocking off live stock at high speeds. 

In the erecting shop the last one of the engines 
wrecked in the Johnstown flood nearly a year ago 
was receiving the finishing touches. It is practi- 
cally a new engine, however, the frames and 
cylinders being about all that was left of the old 
machine. 

In the rod department I was interested to notice 
how large a part of the finishing which was formerly 
done with planer and file is now done by emery 
wheels. Not enouch pains is generally taken, how- 
ever, to separate emery wheel work from other de- 
partments, it seems to me. It is not enough to put 
it in a corner of the room, but it should have 2 
separate room, unless a better provision for remov- 
ing the dust is made than is generally the case. 

A very commendable way of finishing side rods has 
been largely adopted here, which is not to finish 
them at all, but to leave them as they come from 
the hammer except finish at the ends. A considera- 
tion of the alterating strains ina parallel rod at 
high speed must convince anyone that to leave 
the skin of the iron on is an excellent way of in- 
creasing the rod’s strength. A special machine in 
the rod shop is used for boring solid-end rods. It is 
merely an upright frame with two vertical boring 
spindles attached to move apart or together accord- 
ing to the length of the rod to be bored. 

Some rather difficult pieces of forging have lately 
been turned out it*the shape of some wrought iron 
Janney couplers for putting on the front ends of en. 
gines in place of the old bull nose, which even when 
heavily braced is rather light for the work which 
the Pennsylvania requires of pusher engines on its 
heavy grades. . 

In the foundry | was surprised to find how largely 
the small hand-molding machines have displaced 
hand labor. They are certainly highly successful. 
Four of these are in use in the brass foundry, and in 
the iron foundry there are three brake-block ma- 
chines, one standard stake pocket, one truss-rod 
bridge, one bumper-block, two oil boxes, and one 
brake wheel ratchet, the last making four different 
castings from one pattern by simply changing the 
centers. With one of these machines two men can 
make 124 flasks per day. The use of these machines 
saves the making of 250,000 dry sand cores per year. 
The use of these machines was begun nearly 
eight years ago, and they have grown in favor 
from the first. The saving comes not only through 
the economy of labor in making the castings, but in 
the better quality of work turned out. The present 
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foundry is inadequate to do the work required of it, 
and considerable work has to be given to outside 
shops. The invariable difficulty in doing this is in the 
quality of the work. Most founders look upon their 
trade as a rough and inaccurate one, and do not 
think it worth while to take the pains to turn out 
smooth castings of uniform size. Itcosts little more 
to make an accurate casting from what it costs to 
make one with ‘¢ in. variation here and there from 
the correct size, but many founders do not seem to 
appreciate that the greater accuracy is worth striv- 
ing for. 

Some special tools have been put in for placing 
the lead lining in brasses, by which a lead coating 
only ,, of an inch in thickness is secured at a total 
cost for labor of 14¢ cents per brass. The machine 
for boring brasses is operated at a cost of 1% cents 
per brass. 

\ tool which is commended as saving much 
labor and waste is Wood's cross-head pulling de- 
vice. Great trouble is often experienced in pulling 
piston rods from cross-heads, and it takes often 
some pretty heavy blows with a sledge, which are 
liable to injure the centers, before they will start. 
With the Wood device the piston rod is slacked 
back by a wedge without injuring the centers, and 
only a few blows of a light hammer are required. 

In the erecting shop I saw a novel application of a 
c. & C. electric motor toto a Pedrick & Ayer bor- 
ing machine which was at work on the cylinder of 
anengine under repairs. Everyone who has used 
these convenient boring machines knows how tedi" 
ous is the operation, especially to the man with an 
aching back who turns the crank. This little elec- 
tric motor performed the same work at several 
times the speed, and did not stop to rest or make 
complaints. The same motor is also used to turn 
the Pedrick & Ayer cylinder-end facing machine. 

The Belpaire fire-box is now standard on the 
Pennsylvania, and seems to be giving excellent 
satisfaction. Several new wrinkles in boiler design 
were pointed out tome. It isa general practice to 
make the inside shell of the fire-box of thinner 
metal than the outside sheet. It has been suggested 
that to this may be due the fact that the stay bolts 
almost invariably break just inside the outer sheet ; 
at any rate both inner and outer sheets are now 
made /, in. thick. The stay bolts are spaced 5 ins. 
apart, and are of such a section that their working 
strain is 12,000 lbs. per sq. in. Boiler pressure on 
passenger engines is now 160 lbs. On freight en- 
gines it is 140 Ibs. 4 

In one of the machine shops a car-wheel grinding 
machine was at work. This process seems to be 
very favorably regarded here. The labor cost of 
grinding is about 23 to 28 cts. per wheel. I suppose 
many engineers are inclined to look somewhat 
doubtfully on this grinding process, especially for 
new wheels, since it takes off the outer surface of 
the chill, which is supposed to be the hardest. No 
doubt, if a wheel could be cast to the exact shape 
and size to which it can be ground, it would wear 
somewhat better if this outer skin were left on. I 
suspect, however, that the difference is small, after 
all, between the hardness of the metal next the 
chill and the metal at a depth of 4/-in. or so, for I 
am told that many wheels make a larger mileage 
after their third grinding than after their first. 
Whether it is not better to cast wheels so true at 
the start that they will not need grinding may be 
questioned; but it is at least certain that the grind- 
ing process makes possible a new lease of life for 
wheels which otherwise should go to the scrap- 
heap. 

Everybody is, of course, interested to know what 
results the Pennsylvania has secured from its ex- 
periments with the Webb compound engine, which 
was imported from England some fifteen months 
ago. Very careful tests have been made, which will 
probably be made public ina few weeks. The en- 
gine is now being repaired in the Jersey City shops, 
and the English engine driver who came over to 
run her has returned to his native heath. Itis safe 
to say that the Webb compound will not be dupli- 
cated by the Pennsylvania. With all respect to the 
genius of her eminent designer, the locomotive is 
simply not suited to American traffic requirements. 

But the Pennsylvania has by no means given up 
the compound engine. Drawings have already 
been made in the mechanical engineer's office for a 
new 2-cylinder compound, which is ss to be 
ready for service in about 3 months. The cylinder 
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diameters will be 19 and 27ins., with 68-in. drivers 
The valve gear will be an adaptation of the Stephen. 
son link, which the designers feel confident wij) 
prove better adapted to the compound than any of 
the more intricate types. Whether the new enziny 
succeeds or not, the mechanical officers of the 
Pennsylvania are to be congratulated on their ey 
terprise in undertaking independent work in this 
field where so much has already been done. 

I was much impressed everywhere at Altoona 
with what I may call independence of thought. 
something which is by no means too common 
in railway mechanical work. When it does occur 
it is very apt to be mere old fogyism, the dis 
position to reject innovations and other's work and 
opinions on the mere ground of novelty and their 
contradiction of established prejudices. But, at \) 
toona, there seems to be honest independence and a 
disposition to go to the bottom of things. 
As a notable example of this I might 
mention several patented articles on whose 
reported adoption by the Pennsylvania Railroad. 
much stress has been laid by those interested 
inthem. Certain inventors have, at various times. 
described to me the ecstasy with which their 
revolutionizing devices were greeted by the A} 
toona officials. It will be enough to say that on 
talking with these officials, I found them by no 
means overflowing with erthusiasm concerning 
these devices, and as ready to criticise their defects 
as to commend their excellent features. 

This is as it should be. There are too many places 
in the country where the men on whom rests the 
responsibility as to the adoption of new devices per 
mit the wool to be pulled over their eyes out of com 
bined ignorance and good nature, and are wheedled 
jnto doing and saying things of which they are not 
sure at the time, and which they afterward regret 
when too late to recall. 

More independent thought and investigation is 
needed in railway mechanical departments. The 
men at the head of the Pennsylvania railroad are 
wise in providing a staff for their mechanical officers 
large enough to permit time to be given to this im. 
portant work. 

{TO BE CONTINUED.) 


CORRESPONDENCE. 
The Louisville Tornado—A First Class Trestle. 





NEw YORK, N. Y., April 21, 1890. 
To THE Epitok OF ENGINEERING NEwWs: 

Str: There has been, I believe, no accurate technica) 
account yet published of the recent cyclone at Louisville: 
Ky. Before the traces of its force and path are obliterated’ 
it is to be hopeathat some one will put on record «a 
scientifically accurate description. 

A few hours spent last week in Louisville, while un 
fortunately not sufficient to permit of a careful examina 
tion of the scene, nevertheless allowed me to note some of 
the striking features of the storm. In the first place, while 
the general path of the storm is fairly clearly marked, 
its force in the area passed over was far from constant. 
Thus, frequently several buildings would be left standing 
together like an island, where all the surrounding building, 
would be totally demolished. In other places buildings 
or one side of the street would be destroyed, while those 
opposite, directly in the line of storm, would be uninjured, 
not even a sign removed. In other places the wind appa- 
rently came downward, struck the earth, and then was 
deflected upward, the line of the vertical curve being 
traced by the destruction wrought. Thus, where the wind 
first struck, the houses lost their roofs; those next in line 
lost the roofs and upper stories, and then the whole house 
would be down; those next following would have the 
lower floors intact. Then would come houses again with 
only the roofs off, thus showing how the wind came down 
and went up. 

The most remarkable exhibition of this downward 
force is exhibited in the case of the Chesapeake & Ohio 
Ry. station,a fine modern building with an arched 
roof covering several tracks. This building stood under a 
small bluff and was completely demolished, while some 
eld buildings standing on the high ground to the windward 
side of the station were wholly uninjured, 

The power exerted by the wind must have been very 
great, At any one point the area affected by the wind 
was small, but the complete havoc of stout brick walls 
attests the great force present. The cyclone came very 
suddenly and comparatively noiselessly. 

At the time there was a general wind and rain storm 
raging, but the people ocyupying houses located in the 
same squares as those destroyed were totally unconscious 


. that anything had occurred. 
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While speaking of dangerous things, | must mention a 
sample of bridge practice that recently came to my atten- 
tion. On arailway in a prosperous section of a very pros- 

us State there are some wooden trestles. They had 
been built originally for narrow gauge, and when the 
track was widened the stringers we.e not moved. The 
rails, Which were only 35 Ibs. per yard in weight, and con- 
sequently relieved the stringers of no appreciable strain, 
overhung the side of the stringers 7 ins. The ties, which 
thus acted as cantilevers, were 6 < 8 ins., and spaced 
about 20 ins. between centres. There was no guard rail. 
(he stringers were solid and only 10 < 12 ins. in section, 8 
years old, bents 12 ft. apart, and carrying a 32-ton engine. 





Q 


Harlem Arch; Centers in Place, June 15, 1889. 


{his produces an extreme fibre strain of about 2,000 Ibs, 
The foundations (begging the word’s pardon for its misuse) 
had been of mudsills, but they had settled and the track- 
men from time to time cobbled them up with boards to re- 
store a bearing. The collection of boards and shingles in 
some places would have been laughable, had it not been 
such aserious matter. Thisisthe worst case of dangerous 
trestle in my experience, and it is to be hoped cannot be 
equaled; but unfortunately there are many other struc 
tures in different parts of the country nearly as bad, main- 
tained through criminal ignorance. If an example were 
made of those responsible when one of these death traps 
collapses, there would soon be an improvement. In the 
case in point the receiver is aware of the bad condition and 
is devoting all his spare revenue to the repairs of these 
trestles. Wo. BarRcLay Parsons. 
Rules for Vertical Curves. 

DENVER, Colo., April 15, 1890. 
Yo tHE Eprrok OF ENGINEERING NEWs: 

Sir: Referring to the question, “ Rules for Vertical 
Curves.” 

In my practice I have found it necessary to have 
complete notes in book form showing the elevations at 
reguiar station distances, as measured along the con 
structed line, and not from any point of intersection of 
grades---i. ¢, the P. C. of a vertical curve---falls at, say, sta- 
tion 210 » 05; what would be the elevation at station 210 - 
® The idea being to put in 50-ft. station on said curve. 

{ quote from some recent instructions I have been 
engaged upon 

“ When the rate of ascent or descent changes, the gradi- 
ent lines must be connected with a vertical curve, cal- 
culated by the following formula: 


d=zD ei distance from apex to curve, being one-balf 


(%) of the algebraic difference (grade angle) of rate of 
grades from apex. d = distances from points on tangents 
to points on vertical curve. N = distances from P C on 
tangent. 7' = tangent or distance from PC of curve to 
apex, 

The engineers must exercise good judgment in deter- 
mining the length of the vertical curve to be used in ¢ach 
case. 

When the grade angle does not exceed 2 ft., a length of 
400 ft. for the vertical curve will generally be -ufficient. 

In case the grades exceed 2 ft. introduce grades that 
will make that amount. Yours truly, 

R. C. SrmMons. 


Deflection Tests of the Peoria Bridge. 





Pror1, Ill, April 9, 1890. 
To Tae Eprrok or ENGINEERING NEws: 

Sir: While not wishing to continue at great length the 
discussion with reference to the bridge question at Peoria 
| desire to say with reference to the deflection tests made 
by me that it seemed to be the most available plan to im- 
mediately determine whether the bridge should be con- 
demned at once, or whether the company should be 
allowed to run trains over it, and whether they should be 
required before doing so to rebuild the bridge. You will 
»ee that nowhere in my letter is there a statement that on 
the basis of these tests the Board permitted or dia not per- 
mit the running of trains, nor approve or condemn the 
bridge. It was only so much evidence furnished to the 
commissioners, and tothe public through ENGINEERING 
News. It was given to the public through no other 
source. The report of Mr. HANSKL to the State Board of 
Railroad and Warehouse Commissioners has. not been - 


published and will not be; but it is generally thought here 
in Peoria that the Peoria & Pekin Union Railroad Co. is 
making preparations to rebuild the bridge or replace it by 
an entirely new structure of steel. 

I would like to ask if you could suggest any better 
method for a hasty determination whether a railroad 
bridge is to be used or immediately abandoned, than by 
running heavy trains over it and observing the deflection 
and recovery. R. R. BOURLAND. 

(There certainly is a better method, to have the 
bridge at once examined by a competent bridge 
engineer. If a bridge, under an unusually heavy yet 
not excessive load fails to recover com- 
pletely, it is certainly a good evidence 
that it isin a dangerous condition, and 
in that sense the test is useful; butlif the 
bridge does recover, it is not the slight- 
est evidence that it is tit for service. It 
may easily be in a most dangerous con- 
dition and yet show neither permanent 
set nor excessive deflection.—Ep. ENG. 
NEws.] 


Compound Locomotives in Russia. 





BorISOGLEBSK, Tamboff Gov., | 
Rvussta, April 3, 1890. / 


To THE EDITOR OF ENGINEERING NEWS: 

Str: I had much pleasure in receiving your 
issue of March 8 containing, among other in 
teresting matter, special data on the com 
pound locomotive. I am pleased to notice 
that even in the United States this system is now grow 
ing gradually into favor. I have not the least doubt 
the time is not far distant when no other type will be built 
for main line service—I mean all train service, whether on 
main or branch lines, to the exclusion of shunting ser 
vice, 

[ forward per parcel post a complete set of drawings, 
showing our compounded passenger locomotives on the 
Grazi-Tsoritsin Railway. I will not dwell on the particu- 
lars of this transformation, as you will best understand it 
from the copy of my paper on the results of compounding 
existing locomotives burning petroleum refuse in Rus 
sia. 

~s 

The goods compounds, six wheeled, coupled, are done on 
the same lines, the only difference being the dimensions 
of cylinders and no intercepting or interchanging 
valves are used on goods compounds; that is, they can 
work only on the compound system, whereas the passen- 
ger locomotives can work compound or non-compound. 

From a year’s working with about 15 locomotives, three 
of which are passenger locomotives, the mean economy 
comes out at 18 per cent. saving in liquid fuel as compared 
with non-compounds also burning liquid fuel. From the 
results cf the last three months of last year and first two 


of this year, I have every hope that the mean result will 
be for 1890 an economy of 20 


per cent. More than this I 
cannot expect while retain- 
ing the original working 
pressure of nine atmos- 
pheres in our old boilers. A 
very complete account of my 
experience you will notice in 
Engineering of Feb. 21 and 
March 7. I shall be delighted 
to see a notice of this most 
successful example of com- 
pounding in your valuable 
paper. 

THOos. URQUHART, 

M. Inst. C. E., M. Inst. M.E. 

{An abstract of Mr. 
URQUHART’S paper was 
given in our issue of 
March 15. While petrol- 
eum fuel has been *suc- 
cessfully used in this 
country for locomotives, 
it will not come into any 
extended use, forthe con- 
sumption on the Penn- 
sylvania Railroad alone 
would be nearly half the total oil production of the 
United States, as we have before noted. The 
compound locomotive, however, appears likely to 
be very generally adopted, and we shall endeavor to 
keep our readers fully informed on its progress.— 
Ep. Ene. News.] 

Stadia Practice. 
Rog, N. Y., Feb. 10, 1890, 
To Tax Epiror or ENGINEERING NEWS: 

Sir : I think the stadia device referred to by Mr. Forp 
in your issue of Feb. 8, page 136, would be very cumber- 
some and of minor utility. A good plan, I think, is for 
the rodman to have or improvise a small square or right- 
angled sight, which he holds against the rod at a con- 








stant height equal to the H. 1. For the distance sight 
the rodman inclines the rod until one side of his square 
points to the telescope, and sets the foot of the rod back 
or forward, according as the telescope is elevated or de- 
pressed, until the square is directly over the stake or 
point whose position is required. To those familiar with 
stadia work it will be evident that the rodman will need 
no plumb bob for the purpose. For the elevation sight 
the rod must, of course, be held vertically over the stake, 
and sight taken on the constant point, or MH. IL. on the rod. 
In any case, tables of reduction are required to obtain 
from the hypothenuse and angle of elevation or depres 
sion the opposite and adjacent sides, 7. ¢., the elevation 
and horizontal distance. J. W. Lepocx. 


Arches and Arch Centres 


OFFICE OF WATER COMMISSION ERS, } 
Sr. Louis, March 10, 1890. j 


To THE EDITOR OF ENGINEERING NEWS: 

Sir: The culvert shown on illustration given is for the 
purpose of carrying the Harlem Creek under the water 
works conduit now under contract. The creek draips 
about 5,000 acres. 

The print showing centres in was taken on Saturday 
afternoon June 15, 1889. As the weather was threatening, 
orders were given to push work, and key up arch before 
leaving, Arch was keyed about 7.30 Pp. M. when rain 
began. 

Atllp. M ,the washout occurred without doing any 
damage. 

Second print taken Monday a.m. The post and jack 
under arch were put in to form support for four of the 
centre stones which could not be set in place on Saturday, 
The stones in place were thus: 





Harlem Arch; the part cross-hatched shows 
arch stones missing at the time of washout. 


A small hole was putin the centre of the arch. The four 
stones, cross-hatched, were put in place after the washout 
occurred. Span of arch was 30 ft.; total settlement at 
crown, 4 in.; shape of arch, elliptic. Construction pro. 
ceeded as though nothing had occurred. 

The matter was of some interest to us, as there had been 
considerable discussion as to the length of time the centre 
should remain after arch was keyed. 

The prints are forwarded as an example of a washout 
which was harmless, but may do some good as a caution « 


_ 
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Harlem Arch; Centers Washed Out, 11 p. m., June 15, 1889. 


to the younger members of the profession; that is, to have 
arch stones al/ ¢ut before setting is commenced. 


Youre truly, M. &.. Houtman. 


English and American Railway Practice in 
Mexico. 


Oaxaca, Mexico, April 8, 1800. 
To THE Epirok oF ENGINEERING News: 

Sir: Please allow me a few words under the above 
head in reply to Mr. Braine, of Jalapa, Mex., in your issue 
of March 22. 

He denies the statements of my letter of Nov. 16. I 
stand corrected; accept his contradiction, and plead guilty 
of writing from other than personal knowledge of the 
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English practice. It was only common gossip among 
railroad men in Mexicoand Puebla. However, if I mis- 
take not, Mr. Braine’s letter almost convicts its author of 
a portion of the charges. 

I made no complaint of the practice of ploughing a fur- 
row along the center line after location; it was the ab- 





Fig. 1.—Top Chord End Joints for Howe Truss 
Spans up to 90 ft. 


sence of other guide for the contractor for long distances. 
In this connection Mr. Braine says: * Personally, I have 


' known of no case where work has been opened without 


otakes, unless from failure on the part of the engineer in 
charge.” If failures were frequent they might constitute 
a practice. 

He seems to have entirely gone back on his country’s 
custom in regard to even radii. He boldly assures us 
that his road with an English chief is following the 
American practice by laying out curves by even deflec- 
tion and odd radii. He even gives us 190 kilometers of 
examples. Yet immediately following this, in quoting 
the specifications of his road, he mentions four different 
curves all of even radii. If he had gone a little deeper 
into the history of that 190 kilometers, we might have 
learned that much the larger part, if not all of it, was 
located by a contractmg firm, employing an Ameorican 
chief engineer. 

Mr. Braine refers with apparent pride to the custom of 
building substantial stone and iron bridges, and spread- 
ing ballast ahead of tracklaying. A first-class roadbed is 
something to be proud of, and to be commended. Finish- 
ing ahead of tracklaying may possibly be economical in 
conservative Mexico, but the Yankee has not yet dis* 
-covered it: 

The American looks with appreciation upon the fine 
substantial road of his English rival, while he is more 
than amused at the contrast between a first-class track 
and the antediluvian rolling stock that rides it. 

F. MEREDITH JONES. 


Notes and Queries. 

W. T.S. writes: Please inform me if you have any 
books on foundations for structures in general, also on the 
freezing process, and if any such articles have appeared 
in your journal please let me know vhe numbers of the 
papers. Baker's ‘Masonry Construction” has a good deal 
on foundations that is new and valuable. For the freezing 
process consult Sooysmith & Co., No.2 Nassau St.,and 
back files of this journal. We cannot undertake to look up 
references to particular matter in back volumnes. Our 
files are open for any one to search in. 


Howe Truss Bridges, Oregon Pacific R. R. 
[WITH INSET.] 

We present on the large inset sheet accompanying 
this issue the standard designs of the Oregon Pacific 
R. R., sent to us by the kindness of Mr. ARCHIBALD 
A. ScHENCcK, Chief Engineer, which we believe to be 
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Fig. 2.—Cast Brace-Block for Howe Truss Spans 
under 100 ft. 


safe and careful designs, in accordance with the lat- 
est and best practice in wooden bridge construction, 
which for a long time to come will be an important 
department of American engineering work, al- 
though one of continually decreasing relative im- 
portance. 

One fact we should especially call attention to, 
that these bridges are designed for a region where 
very long timber is readily obtained, and is no more 
expensive than short timbers, so that the sections 
given for lower chord would be much weaker in 
proportion to regions where equally long timber 
was not available. The great difference in the 
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amount of iron required when the rods are upset 
or not upset is curiously shown in the table in the 
corner of the sheet of diagrams. 

The spans included in the diagrams are: 

30 ft. half-through and deck, 

40 “* = ¥ “ 

50 * a 

60 ** 

70 * « “oe 

90“ through, half-through and deck. 

100 “ ” and deck, * 

110 “* _ 
121 as ‘ 
130 “ " ‘ 

140 * - - 

This includes in all 27 different trusses, covering 
the entire range usually required for wooden trusses 
spans exceeding 150 ft. being rarely built of wood. 

In a letter transmitting these strain sheets, Mr. 
W. A. Doane, M. Am. Soc. C. E., gives the follow- 
ing further details : 

“* Howe truss bridges, not yet having had their 
day—at least in the South and West—I send you a 
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let in to chord timbers and long enough to reach the 
opposite face of chord and receive the strain trans. 
mitted from the rods through the plates. These 
latter are in all cases made unusually wide, how. 
ever. 

“In spans less than 100 ft., the tubes are dispenseq 
with, and a blo*k of the style shown in Fig. 2 is useq, 
having a full bearing on the chord as well as for the 
braces, while the radial longitudinal ribs greatly jn. 
crease the strength. The open ends are not objec 
tionable.” 


An Interesting Locomotive Test. 


A Pennsylvania Class “R” freight engine, the 
largest ty pe of engine built at Altoona, on a recent 
trial on the Pittsburg, Fort Wayne & Chicago R. 
R., hauled 79 cars loaded with iron ore and 6 with 
pig metal, making a total of 8 cars, weighing. 
loaded, 2,400 tons. For a portion of the distance the 
grade was 15 ft. per mile. On this grade the engine 
worked full stroke, the throttle being wide open. 4 
speed of only 6 miles an hour was attained, but the 
test proved that this engine has sufficient adhesive 
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Fig. 3.—Portal Bracing for Howe Truss Through Spans of 90 ft. and over. 


set of strain sheets from 30 ft. to 150 ft. spans, de- 
signed for heavy traffic. They r@quire little explan 
ation beyond that given by the attached notes and 
table of data. 

It is intended to use upset rods for all spans above 
60 or 70 ft., although diameters given are those re- 
quired to give the necessary area at root of thread. 
The table of data gives approximate weights in 
each case. As will be seen, from 1,000 to 9,000 Ibs, of 
iron per span are saved by upsetting the ends of 
rods. 

It is believed that some details of construction 
have been improved in these designs. 

‘*Fig. 1 (enlarged scale) shows the general style of 
joints at junction of top chord with end mains for 
all through spans up to 90 ft. 

“Fig. 3 shows general style of portal bracing, etc. 
for through spans over 90 ft., these having a system 
of top lateral bracing. In no case are vertical end 
posts used to meet a useless prolongation of top 
chord in through spans. 

“For spans of 100 ft. and over, the usual style of 


cast brace blocks is followed, having tubes slightly - 


power to utilize the full power of the cylinders on a 
good rail without slipping, and also that on a grade of 
15 ft. per mile it would not stall with this immense 
load behind it. The weight of this locomotive on the 
drivers is 100,600 Ibs., on truck, 14,025 Ibs., or 114,625 
Ibs. in all, to which add 56,800 Ibs. for the loaded ten 
der, giving 171,425 Ibs. in all, or 85.71 tons. As the 
tender may have been only partly loaded, we may 
call this 80 tons, making the total weight of the 
train 2,480 tons. 

At 6 lbs. per ton plus 5.6 lbs. for the resistance of 
a 15-ft. grade, the total resistance of this train would 
be 2,480 x 11.6 = 28,768 tons, and ya§J$§ gives a ratio 
of adhesion of about ,';, thus corrresponding closely 
with innumerable other experiments in which the 
tractive power of American locomotives has been 
found to be between ¢ and \. 

But few tests of a similar kind have been made 
abroad on European locomotives, our foreign friends 
not seeming to think it of much importance to in- 
crease the loads hauled by locomotives, and cer 
tainly not doing so’m practice to any considerable 
extent. Weknow of no instance in which more 
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than } the weight on drivers of a European locomo- 
tive has been realized for tractive power, and donot 
believe that any engine without equalizing levers 
can utilize more than this, even in a test. 


our issue of April 12, has very recently been intro- 
duced into this country, and is represented here by 
the Eastern Plaster Board Co., of 52 Broad St., New 
York. Works are being built at Bergen Point in 
New Jersey, and the parent company, the American 
Plaster Board Co., of San Francisco, is now filling a 
large contract for the city of Rio Janeiro, S, A. The 
boards made are usually 8 ft. long and 10 ins. wide 
and from }¢ in. to 6 ins. and more thick. They are 
made from a plastic mass of cow-hair, cork clippings 
and plaster poured over a layer of reeds. They are 
light , easily transported, can be readily sawed or 
nailed, are cheap, and are especially valuable as 
avoiding delay in waiting for ordinary walls or ceil- 
ings todry. They are highly recommended from a 
sanitary point of view. 


RAILWAYS. 
EAST OF CHICACO-—Existing Roads. 
Rochester, Gilman & St, Louis.—A press dispatch 
trom Winamac, Ind., says: 


At a meeting of the directors and stockholders of this 
company, recently held, the follow directors were 
elected: J. K. Lee, A. D. Toner, H, EK. Patterson, J. B. 
Agnew, F. L. Wagner, J. S. Slick, W. C. Bennett, 8. P. 
Thompson, A. J. Delong, W H. Allen and B. Noland. J. 
K. Lee was elected President, A. D. Toner, Vice-Prési- 
dent, William H. Bouslog, Treasurer, and John T. Hol- 
singer, Secretary. ‘ine bonds were placed and the contract 
awarved to C, A. Benjamin, of New York City, who will 
commence construction at once. 


Kinderhook & Hudson,—A press report states that 
tracklaying on this road will be completed in a few days, 
The road runs from Kinderhook to Hudson, N. Y., 16% 
miles. E. G. Ferris, of Hudson, N. Y., isChief Engineer. 

Columbus, Lima & Milwaukee.—Tracklaying will 
commence on the 40-mile division between Lima and De- 
fiance, O., as soon as the ground will permit. The contract 
for the line from Lima to Columbus will be let soon. B, 
C. Faurot, of Lima, O., is President. 

Wheeling & Lake Erie.—The survey for the line from 
Portland Station to Bellaire, O., has been completed. 

South Pennsylvania,—This company has been reor 
ganized with Geo. F. Baer, of Reading, Pa., as President. 
The company was chartered some time ago to build a rail- 
way from Harrisburg to Pittsburg, Pa., and a consider- 
able amount of work, grading and bridging, was done at 
the time. It is reported that the work will be resumed 
and the road completed. 

Northwestern Monroe.—H., A. Blair, of Mansfield, O., 
writes us as follows concerning this enterprise: 


This road is now completed and in operation from 
Lucas, O., northwest to the stone quarries, a distance of 
about 3 miles. The road is built in the interest of the 
stone industry at Lucas, O. Itisthe intention of the com- 
pany to extend its line as the business demands. The 
road does a ireight traffic only. Chas. W. French is Gen- 
eral Manager. 


East Broad Top.--Surveys are being made for an ex 
tension from Robertsdale to a new shaft, a distance of 
6,000 ft. or 7,000 ft. 

Shade Gap.—Grading has been commenced on the 3- 
mile extension of this road from Goshorn to Richvale, Pa. 

Baltimore & Ohio.—This company has submitted to 
the citizens of Cumberland, 7Ad., a proposition to make 
that point the termini of the second and third and Pitts- 
burgh divisions of the road, and to concentrate the mh- 
chinery employés now engaged in repairing its locomo- 
tives in Martinsburg, Keyser, Piedmont, and Connellsville, 
effecting a change of 2,000 men. In consideration of this 
they ask the city to loan them $150,000, which is to be re- 
paid by the company at the rate of $10,000 per annum 
without interest, the first payment to be made two years 
after the date of the city bonds issued for the loan. The 
company will expend the $150,000 received in the erection 
of roundhouse, machine shops, etc., and will secure the 
city the repayment ofthe amount bya first lien on the 
property and their improvements, the contract to remain 
jn force until the ertire sum of money is repaid to the city 
of Cumberland. 

American Midland.—J. P. Carrothers, Receiver, is 
quoted as saying that a sufficient amount of this com- 
pany’s stock had been purchased by New York and 
Chicago parties to give them control of the road. He also 
stated that at the receiver’s sale, which will be held in 
June, they would gain entire possession of the road and 
would finish it as originally projected Co Fort Wayne, Inds 

Philadelphia & Reading.—A press dispatch from 
Philadelphia says: 

During the next few months this company will make 
extensive improvements at its Port Richmond terminal. 
Six miles additional siding room for cars will be laid, and 
anew shi r will be built that will have a capacity 
for loading 40,000 .ons of coala day into barges and vessels, 
In addition to this, a coaling station for locomotives is 
ae erected, which will be uipped with link belt 
machinery so arranged that can be loaded into the 
tanks of the engines and ashes taken out from the ashpit 


atthe same time. Another float ship will be constructed 
to accommodate the freight traffic between Port Hich- 
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mond and the Reading’s new Delaware Ave. station. 
Additional platforms and storage warehouses are to be 
erected, and itis the intention of the Reading Co. to make 
Port Richmond the most complete terminal station in 
Philadelphia. 


Pennsylvania,—This company is stated to be consider- 
ing an extension of the Belvidere & Delaware R. R. toa 
connection with the New York, Susquehanna & Western 
R..R. The line will be about 4 miles long, and is project” 
ed to give this company a line to the Poughkeepsie 
Bridge. 

Projects and Surveys. 


Cleveland Belt Line.—Incorporated in Ohio to build a 
line of railway from a point on the Cleveland & Canton 
R. R. between Newburg and Broadway stations, in the 
city of Cleveland, to a point on the New York, Chicago & 
St. Louis R. R. near Wilson Ave. Among the incorpora- 
tors are: J. W. Wardwell, A. S. Emery, H. A. Kennedy 
and Charles H. Blood. 

Providence & Norwich.—The Rhode Island Legisla- 
ture has passed a bill incorporating this company, with 
power to build a line of railway from Providence, R. L., to 
Volunton, Conn., and thence to Attleboro, Mass. The 
object of the road is to give a short connection between 
Boston, Providence, and the West. 

Phillips & Rangeley.—At a meeting of the directors 
recently held the following officers were elected: Presi- 
dent, H. P. Clossen; Secretary, F. E. Timberlake, and 
General Manager, Wm. A. Rich. The officers will hold a 
meeting soon to award the contracts for building the line. 
The road is projected to run from Phillips to Rangely, Me., 
a distance of 27 miles. 

Nipissing &£ James Bay.—This company has been 
reorganized, and it is now expected that active steps will 
be taken to commence construction at once. The road is 
projected to run from Lake Nipissing to James Bay, a 
distance of about 350 miles. Chief Engineer, J. C. Bailey, 
211 Carlton St., Toronto, Ont. : 

Dutchess County.—Chartered in New York to build a 
line of railway from Poughkeepsie to a connection with 
the New York & New England R. R., at Hopewell Junc- 
tion. The directors are: J. C. Stanton, D. J. MeNiece, 
Thos. F. Mason, Wm. B. MeNiece, and D. Odell, of New 
York ‘ity, and D. N. Stanton, of Yonkers, and W. R. 
Todd, of Morristown. 

Grand Rapids, Chicago & St. Louis.—Charles E. 
Temple, of Grand Rapids, Mich., Vice-President and Gen- 
eral Counsel, has given us the following information con. 
cerning this enterprise: 


The road is to run from Grand Rapids, Mich., via Jones- 
town, Holland, Douglass, Glenn, Hawkshead, South 
Haven, and Coloma, to Benton Harbor, a distance of 80 
miles, The line between Grand Rapids and Holland has 
been located and the survey for the line between Holland 
and Benton Harbor will be completed in about 3 weeks. 
The work will be generally easy; maximum grade, 40 ft. 
per mile. The route is through a ievel farming country, 
and it is expected that the r will have a large business 
in coal, stone, timber, and fruit and other farm products. 
The right of way has been obtained, and about ,000 of 
other local aid secured. The Grand Rapids & Indiana R. 
R. will operate the road when completed. The company 
was ch. red March 27, 1890. W. D. Tolford is President, 
and Wm. McLoughlin is Chief Engineer. 


Plymouth & Middleboro.—The committee appointed 
to consider the question of the town of Plymouth, Mass. 
voting $40,000 in aid of this road, has made its report. The 
committee does not recommend the appropriation. 


SOUTHERN.—Existing Roads. 

Southern & Western Air Line.—Engineers will soon 
commence the location of this line from Shelby to Lin- 
ville,N C. Twenty-three miles of the line are already 
graded, and the preliminary survey has been completed 
on the remajnder. Col. S. McD. Tate is President and W. 
E. Walton is,Chief Engineer, both of Morganton, N. C. 

Millen & Southern.--J. W. Preston, of Rogers, Ga. } 
General Manager, sends us the following concerning this 
enterprise: 


This is a reorganization of the old 
R. R._ It is proposed to take u 
from Rogers south and to deflect the north end of the 
road to Millen, Ga. ‘The road will then be extended from 
eee to Stirling, Ga., a distance of 4834 miles. Nearly 
all of the right of way has been obtained. There will be a 

200 ft. bridge across the Ogeechee River and swamp. 

he contract for this bridge has been ict to C. K. Leutner 
and the contract for the ding to J. M. Willis. L. R. 
Millen, of 16 Beaver St., New York City, is President. 


Columbus Southern.—The Chattahoochee Brick Co. 
has turned this recently completed road over to the di- 
rectors, and the road will hereafter be operated by the 
company. 

Richmond & Danville.—The rails have all been se- 
cured for the completion of the Western North Carolina 
R. R., and tracklaying will begin May 1. The line is now 
completed to a point five miles from Murphy, N. C. 

Savannah, Americus & Montgomery.—Surveys are 
now in progress for an extension from the Chattahoochee 
River to Montgomery, Ala. A report is in circulation 
that this company has under consideration an extension 
from Sterling to Darien, Ga. 

South Bound.—The South Bound Construction Com- 
pany has been organized to build this road from Savan- 
nah, Ga. te Columbia, 8. C. 

hern.—Preparations are 


& Stilmore 
9 miles of the old track 


Charleston, Sumter & Nort 
being made for the early extension of this road from 
Sumter to Bennettsville, 8.C. Surveys are now in pro- 
gress, and the line will be ready for the contractors in a 
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short time. A large part of the right of way has been 
secured, and no difficulty will be had in obtaining the re- 
maiader. 

Seaboard Air Line.—The engineers of the Georgia, 
Carolina & Northern R. R. are now locating the line be- 
tween Jug Tavern and Atlanta, Ga.. The location has 
been completed from the Savannah River to Jug Tavern, 
and the line is under contract from the Savannah River 
to Athens, Ga. Two lines are under consideration Letween 
Jug Tavern and Atlanta. 

Norjolk & Western,-—-The tracklaying on the Clinch 
Valley Division of this road has been completed to Kiser 
Tunnel, 69 miles west of Graham Junction and 5 miles 
east of Bickley's Mills, which place was not reached on 
April 10, as was expected. It is now expected that Bick 
ley’s Mills will be reached by May 1. The line is now in 
operation to Honaker, and train service will probably soon 
be extended to Cleveland, Va. The Little Tom Tunnel, 
on Geo, T. Neiil’s contract, has been holed, and work is 
being pushed vigorously between St. Paul and Norton, 
Va. Itis hoped to have the line completed to Norton by 
Sept. l.—About 4 miles of the Cripple Creek extension to 
the North Carolina State line have been completed, and 
tracklaying will commence shortly. It is proposed to have 
the entire extension of 40 miles complete within one year. 

Louisville & Nashville.--Abcut two-thirds of the 


grading has been competed on the Cumberland Valley 
extension, which is to run from Cumberland Gap, Tenn. 
to Big River Gap, Va., 70 miles. Tracklaying will begin 


soon. The line passes through the Cumberland Gap tun 
neland connects with the Pineville Branch of the L. & 
N.R.R. At the eastern end the road connects with the 
Clinch Valley Division of the Norfolk & Western R. R, 
now under construction. R. E. O’Brien isthe Engineer 
in charge. 

Cape Fear & Yadkin Valley.—About 430 men are now 
at work on the extension to the Virginia State line. The 
length of the extension will be about 84% miles, and of this 
distance 3 miles have already been graded. The grading 
on the branch from Mt. Airy to the quarries of the Mt, 
Airy Granite Co.,2 miles, has been completed and the 
bridging is now being rapidly constructed. The line will 
probably be completed next month. 


Projects and Surveys. 
Atlantic, Atlanta & Great Western.—We have re- 
ceived the following information from Geo. T. Fry, of 
Chattanooga, Tenn., concerning this enterprise: 


The surveys are all completed for the road, which is pro- 
jected to run from Atlanta, via Eatontown, Sparta, 
Waynesboro, and Springfield, to Savannah, Ga.. a dis- 
tance of 270 miles. ‘The route is generally very favorable; 
maximum grade 66 ft. per mile, and maximum curve 6°. 
The road passes through a tine mineral and agricultural 
section of the State and it is expected that a large traffic 
in timber, granite, cotton, and general merchandise will 
be obtained. About 200 miles of the right of way have 
been obtained and nearly $5,000,000 of other local aid 
secured. Theremainder of the money necessary to build 
the line will be secured by the sale of bonds. It is ex- 

ted tolet the contracts and commence construction 
uring the present season. W.T. B. Wilson, of Chatta- 
nooga, Tenn., is Chief Engineer. ~ 

Murfreesboro,—B. B. Winborue, of Murfreesboro, N. 
C., sends us the following: 


This company proposes to build during the summer or 
fall of 1890, a line of railway from Conway, N. C., to Mur- 
freesboro, N. C., a distance of 7 miles. The road will pass 
through a favorable country, and it is expected will have 
a large traffic in lumber and farm produce. About 
$25,000 local aid has been secured, and the company de- 
sires to correspond with capitalists who will construct 
the line, taking in payment therefor the bonds and mort- 
gages of the company. 

Anniston & Montgomery.—C. C. Wrensha.l, of An 
niston, Ala., Chief Engineer, writes us that the surveys 
have been completed for this road, which is projected 
to run from Anniston to Montgomery, Ala., a distance of 
110 miles. About 75 miles of the line is through a rough 
country; maximum grade 66 ft. per mile, and maximum 
curve 8°. All of the right of way has been secured. 
John W. Noble, of Anniston, Ala., is President. 

Athens & Jefferson.—R. L. Moss, of Athens, Ga., has 
sent us the following concerning this road: 

It is projected to run from Athens to Jefferson, Ga., a 
distance of 18 miles. The route is very favorable and the 
road easy of construction. There are no towns along the 
route and the only business will be the ro and passen- 
ger traffic between the terminal points. The enterprise is 
some years old and is now practically abandoned. 

Atlanta & Alabama,--We have received the follow. 
ing information from L. E. O’Keefe, of Atlanta, Ga., Sec. 
retary: 

The survey has been partly made for this road, which is 

rojected to run from Atlanta to Selma, Ala , 175 miles. 
Khe road will run through a section of the country rich in 
timber and minerals, containing a large amount of,fine 
agricultural land. The principal busincss of the road will 
be in cotton, coal, and iron. Henry B. Tompkins is Presi 
dent. 


Cranberry & Linville.—J.R. Irwin, of Linville, N. C., 
Chief Engineer, writes as follows concerning this project: 
The preliminary surveys have been semeenens for this 
road, which is to run from Linville tothe Cran y iron 
mines, a distance of 13 miles. With the exception of 4 
miles the line is very favorable; maximum ie, 132 ft. 
mile, and maximum curve 14°. Hugh Mekae, of 
Linville, N- C., is President. 
Franklin & Nashville Dummy.—The preliminary 
survey for this line has been completed and a very favor- 
able route is staied to have been cecured. The road is to 


be run from Franklin, Tenn., to Glendale Park, a distance 
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cf 18 miles, where connection will be made with the line 
t Nashville. 

Washington & Lincolnton.—A construction company 
has been organized to build this line from Washington to 
Lincolnton, Ga., 20 miles. 

Tuscumbia & Riverton.—Work, it is stated, will be- 
gin at once on the main line from Tuscumbia to River- 
ton, Ala. 

Bridgeport Southern,.--Incorporated in Alabama to 
build a line of railway from Bridgeport to Guntersville, 
Ala. Among the incorporators are: J. T. Douglass, Fort 
Payne, Ala.; R. C. Johnson, Bridgeport, Ala.; J. E. 
Brown, of Scottsboro, Ala., and A. J. McBride, of At- 
lanta, Ga. 

Missouri, Tennessee & Georgia,—The location of the 
first 20-mile rection of the division between Humboldt, 
Tenn., and Hickman, Ky., has been completed, and work 
on construction will begin soon. E. P. Buell & Co., of 
Tarlton, O., are the contractors. 

Monticello & Tampa Air Line,-—Surveys will com” 
mence at once on this Florida line, 

Danielsville.—A charter will be applied for for the con- 
struction of a railway from Danielsville, Ga., to a connec- 
tion with the Georgia, Carolina & Northern R.R., a dis- 
tance of 8 miles. The road will be graded by the people 
along the route, and the rails and equipment purchased 
by local subscription. 

Concord & Mt, Pleasant,—The survey has been com- 
pleted for this road, which is projected to run from Con- 
cord to Mt. Pleasant, N.C. It is stated that work will be 
commenced at once. 

Thomasville, Silver Valley & Pee Dee.—A meeting of 
the atockholders will soon be held to complete the organi- 
zation of this company, which was chartered at the last 
session of the North Carolina State Legislature. 

Talbotton & Western.—Surveys are now in progress 
between Talbotton, Ga., and the Flint River, via Pratts- 
burg and Carsonville. As soon as this linc is surveyed 
the engineers will begin thesurvey of a line from Tal- 
botton to a point on the Georgia Midland & Gulf R. R° 
tetween Waverley Hall & Ellerslie. It is stated that 
construction will commence as soon as the surveys are 
completed. 

St. Albans & Coal River,—Itis stated that all the 
arrangements have been completed for the construction 
of this West Virginia road. It is expected to complete 
the line to Boone C. H. this season. 

Tavares & Punta Gorda,—A company has been or- 
ganized to build a line of railway from Tavares to Punta 
Gorda, Fla. Among the incorporators are: D. G. Ambler, 
H. J. Jackson, and Charles Tremain. 


NORTHWEST Existing Roads. 

Chicago, Rock Island & Pacific.—A press dispatch 
from Omaha, Neb., says: 

A contract has been signed by Presidents Cable and 
Miller of the Chicago, Rock Island & Pacific and the Chi- 
cago, Milwaukee & St. Paul railways by which those two 
roads will run solid t: 8 into Omaha within the next 30 
days. A contract between the Rock Island and St. Paul 
people and General Manager Holcomb, of the Union Pa- 
cific, provides for trackage and other privileges in connec- 
tion with the Union depot now in process of construction, 
and joint use by the Rock Island of the Union Pacific 
track to Gilmore Station, nine miles south of Omaha. 
The Rock Island proposes to build from Gilmore to Lin- 
coln, from which point it will use the Union Pacific tracks 
to Beatrice, thus connecting the Rock Island’s main line 
with the Denver system. The Gilmore-Lincoln extension 
will be used jointly by the two roads. Tne deal, which 
has been under consideration for several days, now only 
awaits the signatures of the directors of the roads con- 
cerned. 

Projects and Surveys: 

Lineotn & Western.—A construction company has 
been organized to construct this road from Lincoln to 
Prosser, Neb. The contract price is $100,000. 

Midland Pacijic.—A bill has been introduced into 
Congress granting this company the right of way for its 
road across the Crow Creek Indian Reservation in South 
Dakota. 

Chicago & EKastern,—Cnartered in Illinois to build a 
line of railway from Chicago to a point on the Indiana 


State line in Cook County. 
SOU THWEST- Existing Roads. 

Missouri Pacific.—Work on the Fort Scott & Eastern 
and the Fort Scott Belt Line railways is making rapid 
progress. Tracklaying is now completed on the former 
from Fort Scott, Kan., to Richmond, Nev., 13 miles, and 
will soon be completed to Rich Hill, Mo. Surveyors are 
now at work on the belt line and on the extension to 
Minden, Mo. 

Hutchinson & Southern.--Tracklaying is stated to 
have been commenced on the extension of this road south 
to the Indian Territory line. It is expected that this 
portion of the road will be completed by June 1. 

Gulf, Colorado & Sante Fé,—Itis stated that this com- 
pany will soon commence the survey for a line from Al- 
vin to Velasco, Tex. 

Weatherford, Mineral Wells & Northwestern,— 
Work, it is stated, will soon commence on the exten- 
sion of this line from Weatherford to Mineral Wells, 
Tex., 18 miles. 

Fort Worth & Albuquerque.---Grading is progressing 
on this Texas road. The contractors are now pushing 
work and the grading will soon be completed between Ft. 
Worth and Springtown. Assoon as this portion of the 
line is graded tracklaying will commence. 


ENGINEERING NEWS 


San Antonio & Aransas Pass.—-Work on the Waco 
branch is making rapid progress. The bridging and a 
large part of the grading has been completed and track- 
laying will be completed in 80 days.—About 50 miles of the 
branch from Houston, Tex., to Alexandria, La, are now 
under construction.—Surveys, it is stated, will soon begin 
on the line from Waco to Paris, Tex. 


Projects and Surveys. 

Corsicana & Southeastern, -Chas H. Allyn, of Corgj- 
cana, Tex., President, sends us the following information 
concerning this enterprise : 

This road is projected to run from Corsicana, Tex., via 
Fairfield, to a connection with the International & 
Great Northern Ry., at a point near Kiechi, a distance of 
about 50 miles. Surveys were commenced on April 20. 
The object of the road is to give Corsicana an outlet to an 
independent system. The principal business will be the 
local traffic of Freestone Co. No right of way has 
been obtained. About $200,000 of stock has been sub- 


scribed in aid of the enterprise. W. T. Walker is Chief 
Engineer. 


Tennessee, Arkansas & Texas,.—Organized in Ar- 
kansas to build aline of railway from Little Rock, via 
Hot Springs, to some point on the Indian Territory line. 

Fremont, Etkhorn & Missouri Vatley.—This com- 
pany is surveying a line from Baffalo Gap to Hot Springs, 
Ark. 


ROCKY MT. AND PACIFIC.— Existing Roads. 


Northern Pacific,—Henry Villard is quoted as saying 
that within the next four years this company will expend 
fifty or sixty millions of dollars in constructing extensions 
in the northwest, and particularly in Montana and Wash- 
ington. s 

Union Pacific.- It is expected to have the Cheyenne & 
Northern R. R. extension completed by July 15.—This 
company is reported to have secured control of the Tacoma 
& Lake City R. R., and will, it is stated, extend it to 
Olympia, Wash. 

Northern Pacijic.— This company proposes to con- 
struct a line from Davenport, Wash., down the Skagit 
River to Anacortis, Wash. Construction is now in prog- 
ress upon the extension from Tacoma to Gray’s Harbor, 
mentioned in our last issue. 

Santa Fé Southern.—The necessary $3,000 required to 
proctre the right of way for the proposed extension to 
San Pedro, N. M., has been raised by the people of Santa 
Fé. The construction of the road will, it is expected, be- 
gin at once. 

Great Falls & Canada,—At a meeting of the stock- 
holders, recently held, the following officers were elected: 
President, Donald Grant; Secretary, W. A. Barr, and 
Treasurer, Sam Grant. About 500 men are now at work 
on the grading on the southern end of the line. 

Sun Pete Valley.—This narrow gauge road running 
from Nephi to Manti, Utah, 27 miles, has been purchased 
by the Union Pacific Ry. Co., which proposes to change it 
to standard gauge and extend it south from Manti. 

EUlensburg & Northeastern.--The $4,500,000 of first 
mortgage bonds of this company have been placed. Work 
will, it is stated, be commenced at once and the road com- 
pleted as soon as possible. Already about 10 miles of the 
line from Ellensburg to the Columbia River have been 
graded, and the surveys have been completed to the Con. 
ecully mines. John A. Shoudy, of Ellensburg, Wash., is 
President. 

Port Townsend Southern.—Work is rapidly pro- 
gressing on the first 20 miles of this road, which is 
to be completed by July 1. Surveys are in progress for 
the further extension of the line to Portland. 

Oregon Improvement Co.—This company has pur. 
chased the Olympia & Tenino R. R., narrow gauge, run- 
ning from Olympia to Tenino, Wash., 12 miles. The line 
will be changed to standard gauge. 


Projects and Surveys. 

Oregon Railway Extension Co,—This company has 
filed articles of incorporation authorizing it to construct 
about 3,000 miles of railway in the Northwest. The pro- 
posed lines are as follows: 


Portland to Astoria, 100 miles, with branch lines from 
Columbia ( ar to Forest Grove; Alto Station, in Columbia 
County, Wash., to Wallula, by way of Estes, 33 miles: 
Estes to Grange City. Wash., 22 miles; Texas Ferry, 
Whitman County, Wash., to Dutch Flats, 8 miles; Cen- 
terville to Cold Springs Station, Ore., 35 miles; Pendleton 
to Heppner, Ore., 40 miles; Umatilla to Prineville, Ore. 
165 es, with a branch to John Day, 100 miles, a 
another to the mouth of the Des Chutes River, 120 miles; 
Walla Walla, Wash., to Butte, Mont., 450 miles; Lewiston 
to the mouth of the Little Salmon: River, in Idaho, 100 
miles; La Grande to Wallowa Valley, Ore., 70 miles, with 
a branch to Lewiston, lL. T., 65 miles; Walla Walla to 
Waltebars, ty way of Mill Creek Valley and Dixie, 22 miles; 
Portland to Blaine, Wash., by the way of Vancouver 
the Puyallup River, 290 miles, with branches in Wash 
ton as follows: In Lewis County, 90 miles; from the mou 
of the Cowlitz River down the north bank of the Columbia 
River to the Pacific Ocean, 72 miles; Olequa to the head- 
waters of the Cowlitz, 90 miles; Centralia to Gray's Har- 
bor, 65 miles; Tenino to cere, 18 miles; branches along 
the Nesqually River, 48 ies; along the Puyallup River, 
52 miles; Puyallup River to Tacoma, 18 miles; from a ag 
near the confluence of the White and Green Rivers an 
intersection with the Northern Pacific, 22 miles; from the 
confluence of the Duwamish, White, and Black Rivers to 
Franklin, 24 miles; along the Snoqualmie and 
Snohemish ieee, 0 miles; along the Skagit River, 50 
miles; along the Nooksac' ver, 45 miles; Town- 
send to Centralia, 120 miles; Elberton to Idaho, 40 miles; 
Connel to Seattle, 225 miles; Elgin, Ore., to the head of 
Wallowa River, Ore., 60 miles; er City, Ore., up Pow- 
der River Ore., 40 miles; Clarnie to Silverton, Ore., 75 
miles: Latah, Wash., to the Wenatchie River, Wash., 
195 > 
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Oregon .—Incorporated in Oregon to build lines of rail 
way from Portland or East Portland to the California 
State line, and from Portland to Arlie, Ore., ith , 
branch from Arlie to some other point. 

Calgary & Edmonton.--Surveys are now in progress 
for the proposed railway from Calgary, Alberta, to Edinoy 
ton, 210 miles. Alexander Stewart is the engineer j) 
charge. 


FOREICN. 


Interoceanic,--The Morelos division has been opens 
for traffic to Jojutla. On the line between Perote ang 
J.Jdapa, tracklaying has been completed to a point 1.8 inile. 
beyond Las Vegas. It is hoped to have the line completed 
to Jalapa and in operation by June. The tunnel he 
tween San Miguel de Soldado and Banderilla is nearly 
completed.—The grading is completed for 24 miles on the 
section from Vera Cruz to Jalapa, and the rails are laid 
for a distance of about 13 miles.—The contractors have 
obtained a new concession for a line to start from a pvint 
between the present stations of Compafiia and Ayotla 
and to rejoin the old line at San Martin. This line will be 
40 miles in length, and will give a total length of line be- 
tween this city and Puebla of 83 miles. Two parties of 
engineers are at present in the field making the surveys 
for this addition to the system. 


Jamaica,—A press dispatch says : A syndicate was 
completed Jan. 1 to pea from the Jamaica govern- 
men 65 miles of railroad, extending from Kingston, the 
present capital, to Porne, and from Spanishtown, the old 
capital, to Ewarton. The price was $4,000,000, of which 
$500,000 was paie down, the rest to remain on bond and 
mortgage. he syndicate has contracted to extend the 
lines, mt total length of the road when completed 
185 miles, he road will be standard gauge, 4 ft. 8 
ins, and the present Envlish equipment changed 
to American. Two parties of engineers have 
becn in the field for several months, one on 
each extension. No contracts for building have yet been 
= out, although bids for steel rails have been obtained 

m both American and English firms. Thus far the 
lowest bid is from Birmingham, Ala. According to the 
terms of agreement not less than 12% miles of the road 
are to be finished each year There will be a number of 
bridges and tunnels he government gives to the syndi 
cate 65,000 acres of land and guaranteed bonds to the 
amount of 000 per completed mile The proposed 
route is often through beautiful groves of oranges 


Matamoros & Laredo,—A press dispatch from Laredo 
Tex., dated April 18, says: 


A_ committee representing the Laredo Board oi 
Trade, consisting of Charles F. Tager and J F. Mullaly, 
leave this city to-morrow for Rio Grande City, Tex., and 
Carnago, Gueners, and Matamoros, Mex., in the interest 
of the speedy construction of a line from this city to 
Matamoros at the mouth of the Rio Grande. The Mexi 
can National Railway owns and operates a narrow-gauge 
tap from Matamoros, on the Mexican side, to within 18 
mniles of Rio Grande City, which they have agreed to sell 
on 40 years’ time. The towns along the line all agree to 
put up a liberal bonus, and it is understood that the gauge 
of the line already built is to be changed to standard 
gauge. and completed on this side of the river from Rio 

rande City to this point. 


Mexico,—The following summary of railway enter 
prises is given by President Diaz in his last message: 


Among railroad events the most important is undoubt 
edly the completion of the Mexican Central's line, 442 
kilos., between San Luis Potosi and Tampico. Besides 
—- important seaport in communication with the 
rest of the country, this line will serve fertile regions, such 
as the Huasteca trict, and will before long stimulate 
the development of their resources.—The Interoceanic 
Co. is wor with energy and success on the Vera 
Cruz-Jalapa section, the heaviest portion of the whole 
line en account of its rapid descent.—The Monterey & 
Gulf has completed its connestion with the lines of 
the International National, and has besides 

ushed its main line as far as Linares. This company 

as constructed kilos. within a year, giving 
the capital of Nuevo Leon a connection by two railways 
with this city and with the American frontier. It is pros- 
ecuting the construction of its line vo Victoria and Tam 
pico.— Much active work has been done on the Cordoba 
& Tuxtepec Agricultural Ry., for in the space of 14 months 
37 kilos. of line, including heavy bridge work and tunnel- 
ling, have been completed. the Mexican Southern 
(Puebla to Oaxaca) 149 kilos. of embankmeat between the 
cities of Puebla, Tehuacan and Tecomavaca have been 
commesiotns, Large quantities of material having arrived, 
the line will soon be placed in working order, and it may 
be safely stated that the city of Oaxaca will soon have 
rail connection with the capital of the Republic.——The 
Mexican Pacific Co. has mn work energetically 
on the railway which will connect the remote State 
of pe seg with that of Tabasco, by means of a line be- 
tween t of Tonalé and Frontera, thus affording 
another interoceanic channel of ication. The 
company has begun work at the ‘onala by build- 
ing a pier. This pier which is 274 ; , 
in use.—Work on the chu Isthmus Ry. is 
progressing one. At the southern end the line ha 
reached the Chiv Pass, where three tunnels are being 
driven. On the Maravatio and Iguala line 45 kilos 
have been completed, and work is advancing on this line, 
which will serve im t min districts.—The con- 
cessionaire of the Northwestern R.in the Valley of 
Mexico, running between this city and Tizayuca, where 
it will connect with the Hidalgo Ry., has completed the 
works of caperrorase for a distance of 31 kilos., and the 
works of substructure already sree the capital. The 
concessionaire of the Valley of Mexico Ry. has com- 
pleted 13 kilos. of the line between this city and San 
a a cee jaar. — on 
com engag ru! railways in Yucatan. 
though not possessing the means of prosecuting their un- 
d at the same rate as other companies, are none 
the less entitled to commendation for their constancy. 


RAPID TRANSIT. 


Electric Railways.--At Greenfield, Mass., a franchise 
has been granted for an eleetric railway to Turner's Falls. 
The Geneva Electric fty. Co., of Geneva, N. Y., has been 
incorporated, and has applied for a franchise. 
_ The electric railway from Brooklyn, N. Y,, to Cone) 


long is already 
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Island has been opened for traffic. It ison the Thomson- 
Houston system. President, Gen. H. W. Slocum. 

The Amsterdam St. Ry. Co., of Amsterdam, N. Y., will 
adopt electric traction. Thomas D. Mosscrop, of Phila- 
delphia, Pa., has made a proposition to build an electric 
line from Amsterdam to Rockton. 

The Tonawanda & Wheatfield Electric Co. will build a 
line between Tonawanda and Buffalo. President, Samucl 
B. Hard; B. B. Hamilton, of Buffalo, is interested. The 
Thomson-Houston system will be adopted. 

The Street Committee, of Buffalo, N. Y., has reported 
in favor of the overhead wire system for the Niagara St. 
line. 

The Citizens’ Traction Co., of Pittsburg, Pa., will build 
an electric line through Sharpsburg, as an extension of its 
cable r ° 

The Metropolitan Ry. Co., of Washington, D. C., is ex- 
perimenting with a storage battery car on the system of 
¢. 0. Mailloux. 

The Fort Wayne & Elmwood Ry. Co., of Detroit, Mich., 
is running a storage battery car built at the Pullman Car 
Works and equipped by the Woodward Storage Battery 
Co., of Detroit. 

The Leavenworth Electric Ry. Co., of Leavenworth, 
Kan., has been organized by J. A. Bovard, Kansas City; 
s. S. Nelley, J. R. Braidwood, Robert Garrett, Leaven- 
worth; John H. Borard, Kansas City. Capital stock, 
$100,000. 


Street Railways.---The York Road Ry. Co., of Balti- 
more, Md , proposes to adopt some system of mechanical 
traction. 

The Judson Pneumatic St. Ry. Co., of New York, ex- 
pects to have its system on the Brightwood line in Wash- 
ington, D. C., in operation shortly. The Johnson Co., of 
Johnstown, Pa., has the contract for the track rail; Wm, 
Wharton, Jr., & Co., of Philadelphia, Pa., for the slot 
rail; Ingersoll Rock Drill Co., of New York, for the com- 
pressing plant; the American Tube & Iron Works, of 
Middletown, Pa., for the rotating cylinder; Austin, Coch- 
ran & Co., for the castings and yokes for the conduit, and 
Christie & Low, of Omaha. Neb., are the general contrac- 
tors. 

The Chattanooga Land, Coal, Iron & Ry. Co., of Chatta- 
nooga, Tenn., has awarded a contract for 2 miles of street 
railway to W. C. Durand. 

The Bluff City St. Ry. Co., of Alton, UL, has been or- 
ganized, with a capital stock of $20,000. The road is to be 
built this summer. 

The 22nd St. Ry. & Omnibus Co., of Chicago, has been 
organized by C. F. Schumacher, John Burgraff and Henry 
Schlett. Capital stock, $500,000. 

The Cream City Passenger Ry., of Milwaukee, Wis., 
has been purchased for $900,000 by John W. Chalfant, A. 
M. Byers and A. W. Mellon, of Pittsburg. The line is 23 
miles long. 

The Capital City St. Ry. Co., of Little Rock, has been 
organized, with Geo. B. Allis at its head, and has ac- 
quired the Little Rock St. Ry. and the Citizens’ St. Ry. 
The company will make extensive improvements. J. 
Bradford is Superintendent . 

The Denver Extension Ry. Co., of Denver, Col., has 
been incorporated by Rodney Curtis, John Evans, Fred- 
erick A. Keever and others. Capital stock, $500,000. 

The West Side Rapid Transit Co., of Salt Lake City, 
Utah, has been incorporated to build 29 miles of line, using 
electricity or other motive power. Construction will be 
begun at once. President, T. A. Davis; general manager, 
M. F. Sturges. Capital stock, $300,000. 

The Oregon City St. Ry. Co., of Oregon City, Ore., tas 


been incorporated by E. M. Atkinson, T. L. Charman, N. - 


0. Walden and others. Capital stock, $25,000, 


HICHWAYS. 


Rhode Island.—A bill has been passed authorizing the 
town of South Kingstown toincur a debt equal to 4 per 
cont. of its valuation, with a recommendation of passage 
inconcurrence. The object of the measure was to enable 
the town to pay for macadamizing its roads, The con. 
tracts were let by order of the people, but they had not 
money enough to carry out the work. 

Indiana.---The vote taken recently at Indianapolis on 
the proposition for the purchase of toll roads by the 
County Commissioners resulted in favor of the purchase 
of 16 out of the 18 roads included in the proposition. 

Ohio.—Notice has been given that a petition will be 
presented to the Commissioners of Cuyahoga Co., at 
Cleveland, at their session to be held on the first Monday 
of June, 1890, praying for the establishment (or extension) 


of a county road along the following route in said county: 


Beginning at the west end of the Warrensville and Bed- 
ford town line road; thence westerly through the lands 
of Osborn Rheinhart, the Cleveland & Canton Ry. Co., the 
Cleveland & Pittsburg Ry. Co., and Thomas McCracken, 
to the easterly end of a county road known as the Mc. 
Bride road, 

South Carolina.—The county commissioners at Charles- 
ton have called for bids for the construction of 1,509 sq. 
yds. of granite block roadway on the main road north of 
the city boundary line. The county commissioners, with 
the sanction of the Charleston delegation to the Legisla- 
ture, will hereafter waste no money in attempting to keep 
‘repair the six miles or more of plank road which leads 


from the city into the country. In the Charleston Co. 
appropriation bill, passed at the legislative session of 
1889, was a clause authorizing the county commissioners 
to expend $3,000 in repairing the main road leading from 
the city. No mention was made ofthe kind of road, 
and the commissioners, after considering the mat- 
ter carefully, decided to repair the plank road by substi- 
tuting a substantial granite block roadway. The com- 
missioners hope to be able to build a permanent roadway 
4n time up to the county line, which extends as far as the 
Six-mile House. It will, of course, depend upon the 
Charleston delegation to the Legislature how long it will 
take to finish the road. It is said that no more money 
will be expended in repairing the plank road, but that 
the annual appropriations hereafter will be devoted to 
the construction of a stone roadway. The bids for the 
work contemplated this year will be opened on May 2. 


Kentucky.—A large number of turnpike and highway 
companies have applied to the Legislature for incorpora 
tion: The Newtown & Little Elkhorn Turnpike Co., the 
Nicholasville & Bethel Turnpike Road Co.. the Camp 
Creek, Oakland & Powersville Turnpike Co.; the Aven 
stoke & Wilson Creek Turnpike Road Co.; the Mitchells 
burg & Rolling Fork Turnpike Road Co.; the Jefferson- 
town & Seatonville Turnpike Road Co. ; the Vanelburg & 
Stouts Lane Turnpike Co.; the Springfield & Cartwrights 
Creek Turnpike Road Co.; the Silver Creek, Scaffold Cave 
& Mt. Vernon Turnpike Co. ; the Beaver Lick & South Fork 
Turnpike Co.; the Buckeye & Poor Ridge Turnpike Co. ; 
the Burlington & Normansville Turnpike Co.; the 
Burlington & Union Turnpike Co.; the Campbellsville, 
Elkhorn & Mannsville Turnpike Road Co; the River 
View & Capro Turnpike Koad Co.; the Shepherdsville & 
Pitts Point Turnpike Road Co.; the East Fork Turnpike 
Road Co.; Camdenville & Johnsonville Turnpike Koad 
Co.; Wallace Mill Turnrike Road Co.; Harrod’s Run 
Turnpike Road Co.; Bell & Harlan Co. Turnpike 
Road Co.; Brusby Fork & Scrubgrass Turnpike Road Co.; 
Jones’ Mill & Rocky Branch Turnpike Co.; Chadwicks’ 
Ferry Turnpike Co.; Little Jordan Turnpike Road Co.; 
Persimmon Grove & Grant's Lick Turnpike Road Co.; 
Junction Turnpike Co., and the Cowan Station & Battle 
Run Turnpike Road Co. The act incorporating the 
Nortonville & Clear Creak Turnpike Co. has been passed. 
The Sanders Turnpike Road Co. has been incorporated by 
Samuel Llewellyn, Peter Liewellyn, and G. W. Deather- 
age, of Sanders, Ky. Capital stock, $10,000. 


WATER-WORKS. 
NEW ENCLAND. 

Derry Depot, N. 
commence operations 

Methuen, Mass —At a recent special town meeting of 
the committee appointed to consider the matter of intro- 
ducing a system of works, an unfavorable report was 
made. The committee was reappointed, and instructed 
to make further investigation and report at a future 
meeting. 

Springjield, Mass.—An exhaustive report has been 
submitted to the Water Board on the question of im 
proving the citys water supply, by Percy M. Blake, of 
Hyde Park, Mass. The estimated cost of carrying out 
the plan as proposed is $300,000. 

Newport, R. I.~The Water-Works Co. is engaged in 
laying mains to connect with those of the private sys- 
tem on the government reservation at Fort Adams, which 
will hereafter receive its water supply from the same 
source as this city. To place the water within the bound- 
dary of the reservation the company will be obliged to 
lay about 2,800 ft. of 6-in. pipe. 

MIDDLE. 

We have received official information regarding im- 
provement and additions to be made, or contemplated, to 
the following works this season: 

Matone, N. ¥.—Laying about 4,000 ft. of 10, 6 and 4-in. 
pipe, and setting 12 new valves. Superintendent, George 
Sabin. 

Johnstown, N. ¥.—Laying 8,000 ft. of 6 and 4-in. pipe 
setting 14 new hydrants and 16 new valves. J.J. Bu- 
chanan is Superintendent. 

Poughkeepsie, N. Y.—Laying 2,500 ft. of 6-in. pipe, 
placing 150 new meters, and setting 10 or 12 new hydrants, 
and 6or 8 valves. Superintendent, Charles E. Fowler. 

Newburgh, N. Y.—Laying 5,585 ft. of 6 and 4 in. pipe, 
setting 10 new hydrants, and seven 6in., and ten 4-in. 
valves. Superintendent, W. C. Miller. 

Flushing, N. Y¥.—Setting inew hydrants and 6 new 
valves, and laying about 3,600 ft. of new pipe. The above 
has been contracted for. Superintendent, G. A. Roullier. 

Auburn, N. ¥.—Laying 3,300 ft. of 6 and 4-in. pipe and 
setting 5 new hydrants and seven new valves. The num- 
ber of meters to be placed has not been decided upon. 
Superintendent, Nelson B. Eldred. 

Albany, N. ¥.—‘‘Hope to set a large number” of hy- 
drants. George W. Carpenter is Superintendent. 

Cohoes, N. ¥.—Laying about 1,100 ft. of 12, 8 and 6 in, 
pipe, setting 25 new hydrants, and 50 new valves. Super- 
intenden!, A. T. Kniffin. 

Utica, N. Y.—A few meters will be set, and a small 
amount of new pipe will be laid. Superintendent, C, W. 
Pratt. 

Lony Branch, N. J.-A pressure regulator is to be 
placed upon the Seabright stand-pipe, two new hydrants, 


H.—The water company will soon 


and six new valves, will be set, and about 3,000 ft. of 6in. 
pipe will be laid. 

Bradford, Pa,.—Laying about two miles of 8 6 and 
i4-in. pipe, setting 16 new hydrants, and 30 4-in., 1 6-in. and 
18in. valve. Superintendent, C. J. Lane. 

Johnstown, Pa.—Five miles of new wains, 3 miles of 
36-in. and 2 miles of 4-in., will be laid, and 5 new hydrants, 
and 10 new valves will be set. 

Lock Haven, Pa.—Three miles of 4 and 6-in, pipe wil! 
be laid, and 3 new hydrants will be set. 

Erie, Pa.—Thirty new hydrants, and 40 new valves will 
be set, and 4 miles of new mains, 30 to 4-ins. in diameter 
will be laid. Secretary, B. F. Sloan, 

Williamsport, Pa.—About 2 miles of new maine will 
be laid, and 20 or more valves will be set. 

Middletown, N, ¥.—Sealed proposals will be receiyed 
by the Board of Water Commissioners until May 12, for 
furnishing materials and constructing a reservoir and 
pipe line for an additional water supply. 

Plans may be seen, and specifications and blank pro 
posals obtained, at the Commissioners’ office, on and after 
April 24, 1890. Address Isaac R President 
Board of Water Commissioners. 

Tonawanda, N. ¥ 


Clements, 


The North Tonawanda Council 
has decided to extend the water mains from Payne Ave 
to Niagara St.,and down the latter to Goundry St. 

Cohoes, N, Y.—The bill authorizing the City Council to 
issue $25,000 of bonds for improvements has passed the 
Senate. 

Niagara Fatls, N. ¥.—The Niagara Falls Water 
Works Co. has been asked to give an option on their 
plant. good until May 1, to the U. 8. Water-Works Co., of 
Tonawanda. The capital stock of the intended purchasers 
is $2,000,000, and it is understood that if the purchase is 
made a plant will be erected about four miles up the river 
of sufficient capacity to supply towns up and down the 
river. New York capitalists are said to be interested in 
the movement. 

Fayetteville, N. ¥.—Engineers have been making ex 
aminations with a view to building works. Water can be 
brought from the Todd Farm, about % mile east of the 
village, with sufficient force to be thrown over any build- 
ing in town. 

Fairport, N Y¥.—The Crystal Rock Water Co., for- 
merly W. A. Parce & Co., has been organized as a stock 
company with a capital stock of $20,000. The incotpora 
tors are; Walter S. Hubbell, of Rochester; Levi J. Deland. 
Fred S. Todd. Joseph H. Snow, and Walter A. Parce, of 
Fairport. 

Chateaugay, N, ¥Y.—Senator W. C. Stevens’ bill has 
passed the Senate incorporating the “Chateaugay Water. 
Works.” 

Keyport, N. J.—The Town Council has requested the 
town to vote at the coming election for or against pro- 
viding water-works, etc., for protection against fire. 

Burlington, N. J.—Superintendent George A. Allin- 
son informs us that 1,200 ft. of 6-in. pipe will be laid, and 
that 2 new hydrants, and 2 new valves, will be set, this 
season. 

Elizabeth, N. J.—About 2 miies of 10, 6 and 4 in. 
mains will be laid, and 6 new hydrants, 12 new valves, 
and 6 new meters, will be set. Address L. B Battin. 

Beaver Falls, Pa.—It is reported that Mr. Holly, of 
the Holly Mfg. Co., of Lockport, N. Y., has been. nego- 
tiating for a contract to supply the water-works with his 
system. 

Cambridge, Md.—At a recent meeting of the Town 
Council, it was decided to contract with Deitrich & 
Clark, of Baltimore, Md., for building the water-works on 
terme heretofore agreed upon. Professor Lowry has pro- 
nounced the water good, and two more artesian wells 
are to be sunk near the present one, which has a natural 
flow of 800 galls. per hour. 

Bel Air, Md,—Civil Engineer A. R. T. Lackie, of Bal- 
timore, Md., has sent us the following: 

James H. Harlow & Co., of Pittsburg, Pa., were 
awarded the contract for constructing works for the 
Belair Water & Light Co. on April 16. Work is to be 
commenced on as 28, and completed about Sept. 1. The 
estimated cost $30,000. Water will be conveyed by 
gravity from Wallace springs to a reservoir. President. 
O. 8. Lee; Treasurer, Richard Dallam; Secretary, George 
R. Cairnes. [I ing and Constructing Engineer, a. 
T. Lackie. P tion, 1,500. 

Washington, D. C.—Col. George H. Elliott's report of 
the progress made on the work of increasing the city’s 
water supply during the month of March, shows the prac- 
tical completion of the work of laying the new 4% in. main 
from the reservoir through the city. It presents a money 
statement, indicating a balance on hand at the end of the 
month of $190,237.33, of which $26,506.20 is covered by ex- 
isting contracts, leaving an available balance of $163- 
713.13, which is the sum that has been saved in the exe 
cution of the work from the amount appropriated. 

SOUTHERN. 

Cliston Forge, Va.—The incorporators of the Clifton 
Forge Water Co. are: B. W. Branch and E. A. Saunders, 
of Richmond, and E. M. Nettleton, of Clifton Forge, and 
others. The company will supply water to Clifton Forge 
and the adjacent country. The minimum capital etock 
may be $25,000, and the maximum $100,000. 

Lexington, Va.—The Giamorgan Co., of Lynchburg 
Va.. has been awarded the contract for furnishing the 
pipe for the new works. James Allen, of Lynchburg i 
the contractor. 
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St. Albans, W, Va.—The City Council granted exclu- 
sive franchises for electric lights and water-works to 
Robert T. Oney, of Charleston, W. Va., on April 19, 

Charlotte, N. C.—About 1% miles of 6 and 4-in. pipe 
will be laid this season, and 20 new hydrants, and 8 or 10 
new valves, will be set. 

Henderson, N. C,—We have received the following 
official information: 

Woltmann, Keith & Co., 11 Wall St.. New York, have 
been granted a 40-years franchise for constructing works. 
There will be 7% miles of pipe, 12 to 4 ins. in diameter, 68 
hydrants and 2 pumps of 1,000,000 galls. capacity each. 

e town will pay a hydrant rental of $2,720 as ad- 

t. in 


ditional hydrants, $35. The stand-pipe will be 1 di- 
meter by 130 ft. high. 


Blacksburg, 8S. C.-—I1t is reported that the Blacksburg 
Land & Improvement Co. has increased its capital stock 
to $50,000. Also, that it has purchased the Seven Springs 
on Whitaker Mountain, and a spring on the Mack Byers 
Place, and will establish works to supply Highland Place, 
Round Hill and Overlook Place. 

Americus, Ga.—The city intends to construct a sys 
tem of works. Address J. B. Felder, Mayor. 

Savannah, Ga.—It is reported that the subject of in- 
creasing the facilities for supplying water to the city has 
been fully discussed by the committee of the whole, and 
that an expert from Memphis has been invited to visit the 
city and inspect the wells and water-works system and 
present the result of his investigation to the council. . 

Augusta, Ga.--Wm., Bennett informs us that 1,200 ft 
of 6-in. pipe will be laid, and that four new hydrants, and 
four new valves, will be set this season. 

Sylacauga, Ala,—Address D, T, Parker or S. E. Noble 
for information regarding the projected works. 

Shelby, Ala,—The Alabama Coal & Iron Co. proposes 
to construct works, 

Jacksonville, Ala,—Extensions and improvements are 
contemplated. The capacity of reservoir will probably be 
largely increased, and mains laid to supply the increasing 
area of the town. Address G. B. West, Genera! Manager 
of the Jacksonville Mining & Mfg. Co. 

Canton, Miss.—A contract has been made with the 
New Orleans Artesian Well Co. to begin work on the un- 
finished wellat once. It is thought water will be reached 
within 100 ft. 

Morristown, Tenn.—O. C, King is reported as stating 
that the city has granted a franchise to J. G. Martin, 
President of the Morristown & Cumberland Gap R, R. to 
establish works. 

Barboursville, Ky.—A bill has been introduced into 
the legislature to incorporate the Barboursville Water 
ro ris, Ky.—We have received the following informa- 
tion from the City Clerk: 


The contract for copstrncting works has been let to 
Wheeler & Parks, of Boston, Mass., provided it is voted 
upon favorably by the people on the 19th. ‘Ido not 
think there is any doubt in regard toits carrying.” Work is 
to be commenced within two months, and completed with- 
in 10 months. Water will be pumped to a stand-pipe. 
Population, 8,000, The name of the company will be the 
Mystic Valley Water Co. 


Prestonburg, Ky.—-A bill has passed the house incor- 
porating the * Prestonburg Water-W orks.” 

Loutsville, Ky.—Work will soon be commenced on a 
new stand-pipe for the Louisville Water Co., to take the 
place of the one destroyed by the tornado. Bids are now 
being solicited for the work as a whole, and for furnishing 
the iron. Chief Engineer Charles Hermany states that a 
bid for the work completed will probably be accepted. A 
new set of pumping machinery is to be purchased. 

Ashland, Ky.--Address H. Herrman for information 
regarding the Ashland Water Supply Co.—It is reported 
that the Ashland Improvement Co. has purchased about 
2,000 acres of Jand, and will improve and construct works. 
Reported capital stock, $3,000,000. 

Louisa, Ky.—A bill has been introduced into the Legis- 
lature to incorporate the Louisa Water Co. 

Somerset, Ky.---City Clerk J. K. Sewall has sent us the 
following information: 


No contracts have been awarded. They will be let 
within 60 days. Authority to establish works has been 
granted by the Legislature, and it is proposed to put the 
enterprise under way at once. The City Council is open 
for propositions, and can obtain a charter for a company 
desiring to incorporate. The estimated cost is $40, 0 to 
$50,000. Address Major S. Whinery for information. The 
proposed plan is to pump water from the head waters of 
the creek to a reservoir. Population, 3,500. 


NORTH CENTRAL. 

The following information has been received from of- 
ficials, stating the work contemplated, or decided upon, 
in improving and extending the following works during 
the coming season: 

Defiance, O.—Laying 3,400 of 8-in. pipe, and setting 6 
new hydrants and 2 new valves. 

Circleville, O.—About one mile of 6-in. pipe will be laid, 
and 6 new hydrants will be set. 

Columbus, O.—Twenty-seven miles of new pipe, 16 to 
4 ins. in diameter, will be laid, and 152 new hydrants, and 
272 new valves, will be placed. The number of meters to 
be set has not been decided upon. A complete new pump- 
ing station is to be constructed and two Gaskill triple ex- 
pansion engines, each of 7,500,000 gall. capacity, will be 
erected. Address A. H. McAlpine, Chief Engineer and 
Superintendent. 

Toledo, O.—Forty to 30 meters, 20 hydrants, and 25 
valves will be set this season, and about 5 miles of 12, & 
@nd 6-in. pipe will be laid. 


Xenia, O.—Two hundred new hydrants, 170 valves, and 
100 new meters, will be set this season, and 25 miles of 14 
to 8-in. pipe will be laid. Address John P. Martin. 

Troy, 0.—“ May put in steam power engine.” Three 
new meters will be set. Secretary, I. A. Price. 

Caldwell, O.—A bill has been introduced into the House 
to authorize the town to issue bonds for securing fire pro- 
tection. 

Harrison, O.--A bill has been introduced into the House 
asking for authority to vote on a proposition to issue $35,- 
000 of bonds for water-works, etc. 

Zanesville, O.—The bill authorizing the city to issue 
350,000 of extension bonds has passed the Senate. 

Wellaville, O.—A, 8. Foge, Superintendent, has sent 
us the following: 


About 4,000 ft. of 4-in. Yee will be laid, and 6 new hy- 
drants, 8 new valves, and 10 new meters, will be set. 


Wooster, O.—A small amount of 4 and 6-in. pipe will be 
laid this season, and 4 new hydrants, 6 valves, and 3 meters 
will be set. Z. Potter is the Superintendent. 

East Liverpool, O.—The bill which will permit the 
city to increase its bonded indebtedness from $48,000 to 
$90,000 has passed the Senate. The $90,000 will be used for 
additional water-works improvements. A large reservoir 
will be erected on Houston Hill, about 400 ft. above the 
lével of the city. 

We have received official information regarding the ex- 
tensions and improvements to be made, or contemplated, 
during this season, in the following places; 

Terre Haute, Ind.—Five miles of 16 to6-in. pipe will be 
laid, and about 60 new hydrants and 30 new valves will be 
set. A.C, Chadwick is Secretary. 

Flint, Mich.—New works are now being constructed 
above the city. Water will be pumped from the Flint 
River. The new pump will have a capacity of 4,000,000 
galls. About 2 miles of new pipe will be laid, 

Bay City, Mich .---Two miles of 6 and 8-in. pipe will be 
laid, and 12 new hydrants, 20 new valves, and 30 new 
meters, will be placed. Superintendent, E. L. Dunbar. 

West Bay City, Mich,--About 3,000 ft. of new mains 
will be laid, and 6 or 8 new hydrants, and 3 or 4 new 
Valves, will be set. 

Milwaukee, Wis.- -Fifteen miles of 16 to 8-in. pipe will 
be laid, and 1,000 meters, 80 valves, and 125 hydrants, will 
be set. A new 18,000,000 gall. pumping engine will be 
erected, and a new intake pipe will be laid. The con- 
tracts for pipe-laying and hydrants have been let. 

Detroit, Mich.—The Detroit Pipe & Foundry Co. has 
been awarded the contract for furnishing the city with 
3,240 tons of 36, 30, 24and 16-in. cast iron pipe, by Secretary 
Case. 

Coldwater, Mich.—The question having been raised 
as to the legality of the recent vote for bonding the city 
for $70,000 for constructing works, on account of the 
notice not having had the necessary legal publication, 
the Common Council has ordered another election, which 
will be held on May 5. 

Belvidere, (U.—The following is from F. B. Sands: 7 


The prospect is good for having works constructed, and 
itis probable that they will be put in this season. The 
contemplated plan is to pump water from artesian wells 
to a stand-pipe. ? 


Kenilworth, TU.—(A new town, near Evanston.) Work 
has just been commenced on a system of works by George 
C. Morgan, of Chicago, U1. 

Pana, Ill.—The City Council has made arrangements 
to have several experimental tubular wells put down. 

Antigo, Wis.—The following information has been 
received from Edward La Londe, City Clerk: 


The Common Council resolved on April 16 to og a 
franchise to some suitable company for constructing and 
operating a system of works. e proposed plan is to 

ut in about 5 miles of mains, and the necessary hydrants. 
Population, 4,500. The proposed source of supply is wells. 
The Council wil] meet on April 30 to consider propositions 
from parties desiring to put in a plant. 


Antigo, Wis.—The Common Council has called for bids 
to furnish a water-works system with 5 miles of pipe. 

Ripon, Wis.—J. M. Carson, of Danville, Ind., has closed 
a contract to build new works to cost $60,000. 

NORTHWESTERN. 

Rock Rapids, Ia.—M. M. Camp, of New Haven, Conn., 
has arrived to superintend the construction of the city’s 
works. The Chicago Hydraulic Pipe Co. now owns 
the franchise, and will push the work to completion as 
rapidly as possible. Work has been begun on the 
trenches. 

Little Falis, Minn.—We have received the following 
information from W. W. Fuller: 


Harrison & Hawley, of St. Pail, Minn., have been 
awarded the cont: act for constructing works. Work was 
commenced on April 20, and isto be completed about 


July 1. Estimated cost, $45,000. Water will be pumped 
direct to mains from the 4 > River. The officers of 
the Little Falls Electric ht & Water Co. are: President, 


S. Stall; Vice-President. John A. Sakiy: both of St. 
— ee and Treasurer, J. B. Hutchins. Popula- 
tion, ‘ 


McPherson, Kan,—Superintendent A. Grosse informs 
us that the works are for sale, and that they are “open 
for bids until May 5.” 

Ainsworth, Neb.—Bonds having been sold, the town 
has called for bids for constructing works, to have a daily 
capacity of 400,000 galls. Water will be pumped to a stand- 
pipe. 

Hay Springs, Neb.—The following information is from 
M. Finch, Village Clerk: 

The town will advertise for proposals early in May; bids 


to be accompanied by plans and specifications. Bonds w; 
be issued as soon as a contract is made. The pet 
<r is to secure water for fire protection. A large tank 
i be built on a hill about 100 ft. above the town, from 
which mains will be laia through Main St. Water wi) 
be pumped from a well. Five or six hydrants wil! be set 
Population, 800, . 


Lroquois, So, Dak,— Artesian well bonds for $2,400 haye 
been sold. The well is now down about 150 ft. 

MilesCity, Mont, —B, Ullman, Superintendent of {he 
Water & Electric Light Co., has recently purchased a}; 
the material necessary for constructing works in that city, 
which will supply 1,000,000 galls. aday. The contract for 
construction has been awarded to a St. Paul party. 

Helena, Mont,—The consolidated company is now jay 
ing 8 miles of new mains. 


SOUTHWESTERN. 

Luykin, Tex .-—It is reported that Henderson & Kurth 
are erecting a system of works. 

Lott, Tex. (A new town, near Waco, Tex.)—J. W. Mann, 
J. I. Moore and others, have incorporated the Lott Water 
Co., to construct works. Capital stock, $20,000 

Dallas, Tex.—The purchase of a new 
vertical pump is projected. 

Vernon, Tex .-—The Vernon Ice, Light & Water (o., has 
been incorporated by D. A. Turner and others, to build 
works, etc. Capital, $60,000. 

Denver, Colo.—Woodbury and Moulton, of Portland. 
Me., are offering $200,000 of the Denver Water Co.'s first 
consolidated mortgage 7 per cent. gold bonds for sale. 

Boulder, Colo,—City Engineer Oliver is engaged in 
making surveys for the new works. The new reservoir 
will be north of and 100 ft. higher than the present one, 
over the hill, in Sunshine Cafion, and will give a pressure 
of about 110 Ibs. to the sq. in., and hold 5,000,000 galls. of 
water. It is probable that the new source of supply will 
be in the mountains near the mouth of Four-Mile Creek. 
or the Boulder, and that the Omaha system of reservoirs 
will be used. The work on the new system is to be done 
by home labor. 


18,000-gall. 


PACIFIC. 

Kent, Wash,— Articles of incorporation of the Farmers’ 
Water Co. have been filed with the County Auditor, by 
8. D. McMillan, A. B. Farnsworth, George Wood, Robert 
Ramsey, and George R. Leese. The objects of the com 
pany are to supply the residents of Kent with fresh water 
for domestic use and other purposes. Capital stock, 
$10,000, divided into 100 shares. The trustees of the com- 
pany are the incorporators. 

Seattle, Wash.—Pilans for the foundation for the new 
pumps have been prepared by Assistant Engineer Erick 
son. 

Los Ang les, Cal.—The final lines of the new water 
system will be established in a few days, when the work 
will at once be pushed to completion. The estimated cost 
of the new works is $2,000,000. 

Reno, Nev.—The Reno Water, Land & Light Co. is put- 
ting down new water and gas mains in many portions of 
that town. 

CANADA. 

Sault Ste, Marie, P. Q.—Bids will be received until 
May 12 for the purchase of debentures to the amount of 
$105,000, running 30 years, interest 5 per cent., payable half 
yearly. Address Hy. C. Hamilton, Mayor. 

Montreal, P. Q.--The Superintendent has submitted a 
list of streets in which he thinks it would be well to lay 
new pipes during | he present summer. The estimated cost 
of the work is $44,000. 

St, Thomas, Ont.—City Engineer James A. Bell has 
kindly sent us the following information: 


A be tae has been carried appropriating $125,000 for re- 
modeling the water-works. It is the intention to remove 
the present works toa point on Kettle Creek, above the 
city, to impound the waters of the creek there, and after 
filtration to x= direct into the mains. The estimates 
call for 15 miles of new pire, 104 hydrants, and 165 valves, 
beside new engines, boilers, buildings, etc. 


Toronto, Ont.—The following is an estimate of the ex- 
penditures to be made during 1890: 


Meter and machine shop ............---++ esses. $10,791 
Maintenance distribution........ ...... iattcaihae, +6 24,000 
Main pomping station aaa ae lie Vicinivwia's bia 77,416 
EE BE POE sc vvcnecetsssarccececcacccesse 4,500 
High Level pumping reservoirs station.............. 6,500 
ei NN UR cs cia vcaincinanedhs aides tba sceue sees 9,244 

WR hie havssaccaan Ope se Careeobecedscvecsaverceses 132,451 

PROJECTS. 


Wautauga, Tenn.; Wautauga Water Co.—Winside, 
Neb.——Murfreesboro, Tenn.; N. C. Collier, President, 
Murfreesboro Ice Co.—— Darlington, 8. C. 

ARTESIAN WELLS. 

Lancaster, Pa,—A well being sunk at the Penn Iron 
Works has reached a depth of 2,000 ft., but water in suffi- 
cient quantity has not yet been secured. 

- Waco, Tex.--J. J. Moore and others have incorporated 
the Artesian Water Power Co. Capital stock, $30,000 
IRRIGATION. 

Montana,—The survey for the proposed irrigating 
canal in the upper Yellowstone valley has been completed. 
The length of the canal required would be about 1! miles, 
and its cost will be about $19,000. 

Altamonte Springs, Fla.—Charles Whittier, of Bos 
ton, has erected an irrigating plant upon hia grove at this 
place. The plant consists of an upright tubular boiler, 
with horizontal steani pump, and about 2,700 ft. of pipe 
and hose. For the first three days after starting the ma 
chinery it discharged upon the groves 20,000 galls. per day. 
‘The water fo talgp trengyp lnbe adjeiaing the grove. 
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Dakota.—The work of surveying the Dakotas for 
artesian water has been inaugurated under the auspices 
of the U. 8. Government. The Secretary of Agriculture 
has appointed Professor Culver, of the Vermilion Uni- 
versity, chief examiner for both of these states. He will 
be assisted by Professor Stephen G. Updyke, of Brookings 
Agricultural college, who will have charge of the surveys 
for South Dakota, east of the Missouri River, and Profes- 
sor Bailey, of the School of Mines and Mining at Rapid 
City, for South Dakota, west of the river. These appoint- 
ments have been made upon the recommendation of the 
South Dakota delegation. Meantime, upon the recom- 
mendation of Senator Casey and Congressman Hans- 
prough, T. 8S. Underhill has been appointed assistant sur- 
veyor for North Dakota, east of the river, and another 
surveyor, yet unnared, will be appointed for the same 
state west of the river. Col. John Hinton, of New York, 
and Gen. A. B. Nettleton, of Minneapolis, will have 
charge of this irrigation business at the Department of 
Agriculture in Washington, D. C. 


SEWERACE AND MUNICIPAL. 


Sewerage.--At Swanton, Vt., it has been decided to 
build a sewer in Broadway to the river. 

The three lowest bidders for sewer pipe at Manchester, 
N. H., were the Portland Pipe Co., Fiske, Holman & Co. 
(Akron pipe), and Knowles, Taylor & Anderson. 

The taxpayers of White Plains have decided against the 
use of a siphon in the outlet sewer. A year ago, when the 
introduction of a sewerage plant was projected, the com- 
mittee having the matter in charge requested the State 
Board of Health to send a competent engineer to plan a 
system of sewerage for the village. W. B. Landreth, of 
Schenectady, was appointed. His original plan, approved 
by the State Board of Health, did not call for a siphon be- 
neath the bed of the Bronx River. As the work advanced 
it was found that the bed of the disposal works had been 
constructed 3 ft. too high, and that if the outlet pipe was 
was to go beneath the Bronx a siphon would be required. 
William Worthen and Rudolph Hering, engineers, of New 
York City, reported that a siphon should not be used if it 
could be avoided. The sewer system, complete, will cost 
the village about $225,000, to be paid for within 30 years. 

The city committee of the New York Senate has reported 
favorably a bill authorizing the city of Rochester to issue 
$1,000,000 of bonds for the construction of a trunk sewer on 
the east side of the Geneseo River. A number of 9, 12 and 
15-in. pipe sewers are to be built. 

At Lakewood, N. J., contracts will be let shortly for a 
system of sewerage. For particulars address C, H. Kim- 
ball. 

At Parkersburg, W. Va., it has been decided to issue 
$10,000 in bonds for sewers. 

Mr. Robert Gage, of Mobile, Ala., has applied for a fran- 
chise for a sewerage system, and proposes to form a com- 
pany to build it. 

At Danville, Ind., $100,000 are to be expended on a sewer- 
age system. 

The Sewerage Committee, of Winena, Minn., has re- 
ported unfavorably on the Shone system on account of 
the expense, as it would have to be operated by steam 
power all through the year, both at high and low water. 

At Brandon, Man., plans and estimates for a system of 
sewers has beeninvited. The population is about 4,00). 
For particulars, address the City Clerk. 


Street Work.—The Warren-Scharf Asphalt Paving 
Co. has a contract for paving at Savannah, Ga. 

At Paterson, N. J., there is « movement in favor of 
street paving and repair. 

Trinidad asphalt is to be laid on De Rutte alley, at Buf- 
falo, N. Y. 

At Rochester, N. Y., the Council proposes to carry out 
considerable street improvement, including macadam, 
stone block and asphalt paving. For particulars, address 
Thos. J. Neville, City Clerk. 


Gasoline Lighting.—At Sioux C'ty, la., bids have 
been received for lighting the city streets with gasoline 
lamps. The Globe Light & Heat Co., of Chicago, offered 
to furnish 200 lamps at $19 per year each for a three-year 
contract, or $20 each for a four-year contract. The Sun 
Vapor Light Co., of Canton, O., proposed to maintain 300 
lamps at $17 each per year for a three-year contract, or at 
$16.75each on a five-year contract. The bids were re- 
ferred to the Light Committee. 


Water Power.—At Nephi, Utah, 3 water power plants 
have been laid out by Sturges & Bryant, engineers of Salt 
Lake City. The power will be ysed to generate electricity 
to operate machinery for grinding gypsum and for other 
purposes. 

A number of capitalists of Seattle, Wash., and Minne- 
apolis, Minn., headed by L. F. Menagie, of the latter city, 
are said to contemplate the building of a flume or tunnel 
from Lake Washington to the shores of Seattle harbor 
for the purpose of furnishing water power for manufac- 
turing purposes. The level of Lake Washington is nearly 
20 ft. above that of the bay at high tide, and the plan, as 
proposed at present, gives 18 ft. of fall, which is sufficient 
for all purposes, as it is proposed to put in a tunnel large 
enough to carry water in sufficient quantities for the 
needs of the largest factories. The scheme involves the 
outlay of a large sum of money. 


ELECTRICAL. 


Electric Lighting.—At Fairhaven, Vt., it has been de- 
cided to have the streets lighted for one year at a cost of 
$1,500. 

The Edison Electric Light Co. and the Gas Light Co.., of 
New Bedford, Mass., have been consolidated. 

The town of Uxbridge, Mass., has awarded the Ux- 
bridge & Northbridge Electric Co. a 3 years’ contract for 
lighting with 18 lights of 2,000 c. p. at $70 per light per 
year. 

At Mauch Chunk, Pa., it has been decided to light the 
streets by electricity at $8 per hght. 

At Richmond, ‘Va., the contract of the Schuyler Elee - 





to construct a bridge across the Arkansas River at a cost 
of $250,000. Address Commissioners of Pulaski Co. 

Jefferson, Ore.—Hoffman & Bates have been awarded 
the contract for building the bridge at Jefferson, for $11,- 
300 complete. The structure is to be a single span of 352 
ft., two spans of 51 ft. each and nearly 500 ft. of approaches, 
The bridge is to be completed by Oct. 1 


CONTRACTING. 

Dike —The following proposals for constructing « pile 
and stone dike in the Delaware River, at Kinkora Bar, 
were received April 17, 1890, by Major C. W. Raymond, 
U. 8S. Engineer Office, Philadelphia, Pa. The bid of Wm. 
T. Gaynor was recommended for acceptance. 





APPROXIMATE QUANTITIES. 
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trie Lighting Co. will expire. in ‘September. “The Council 
has passed a resolution directing the Committee on Elec- 
tric Light and the City Engineer to report to the Council 
the estimated cost of an electric plant of sufficient ca- 
pacity to light the city and to furnish electricity to pri- 
vate consumers. They will at the same time report the 
amount now paid for electric light on the streets; also the 
cost of the gas used for the same purpose 

At Dyersburg, Tenn., Frank Shepard will put in an 
electric light plant, to be operated in connection with the 
water-works. 

At Savannah, Ga., a contract for 50 additional lamps has 
been made with the Brush Electric Light Co. 

The Thomson-Houston Electric Co. will put in an are 
and incandescent plant at Tecumseh, Mich. The city’s 
contract is for 20 arc lights for 5 years. 

The Kakabeka Falls Electric Light Co., of Toronto, Ont., 
has been organized by A. P. Boller, of New York; E. D. 
Smith, of Philadelphia, Pa., and W. P. Douglas, of Minnea- 
polis, Minn. 


BRIDCES, TUNNELS AND CANALS. 


Bridges—. Holyoke, Mass.—The following bids have 
been received for the construction of a plate girder bridge 
at this place: 
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Wrought tren: Bridge Co. .. 2,750 
Groton aren O Bact .. 28,000 
King Bridge Co....... . 32,250 
Boston B e Works. . 33,059 
Penn Bridge ¢ Co ibe piicidtvusescde cic ueenaheanndaKiedolen 34,080 


The contract was not awarded. 

Flushing, N. ¥.—The Long Island R.R. Co. contem- 
plates the construction of a double track iron bridge across 
Flushing Creek, on the Green Neck branch. 

Allegheny Co., Pa,—The county authorities have ad- 
vertised for proposals for the superstructure and masonry 
of nine new bridges. These will be located as follows: 
Over Montour run at Schaffers ; Tom’s Run at Dix- 
ment; Poketos Creek at Dougherty’s mill; Big Sewickley 
at Bradford’s; Montour Run at the Beaver road crossing; 
Robinson’s Run at Willow Grove; Flaugherty’s Run, 
Burne’ Run at Gumbert’s and over the back channel of the 
Ohio River at Neville Island. 

Norfolk, Va.—The contract for a counter-balance pivot 
bridge at this place hasbeen awarded to the American 
Bridge & Iron Company, of Roanoke, Va. 

Waynesboro, Va.—Proposals will be received for the 
eonstruction of a double tracked iron bridge over the 
James River between the Baker Spring addition and the 
property of the Waynesboro Land Co. as soon as plans 
can be prepared. 

Wheeling, W. Va.—The City Council has ratified an 
ordinance authorizing a loan of $100,000 for the erection of 
a bridge across Wheeling Creek. 

Norfolk & Southern R. R.—The American Bridge Co., 
of Roanoke,Shas received the contract to build three 
drawbridges for the Norfolk & Southern R. R. between 
Norfolk, Va., and Edonton, N. C. 

Jackson, Miss.—The Board of Supervisors have let 
the contract to build the approaches to Pearl river bridge 
to the King Iron Bridge Co., of Cleveland, for $10,800. 
This company built the iron bridge over theriver. The 
approach will also be of iron. 

Newport, Ky.--The contract for the new bridge at this 
place has been awarded to the King Bridge Co., of Cleve- 
land, O. The structure is to be completed by Jan. 1, 1291. 

Pulaski Co,, Ark.—The county has been authorized 


Public Buildings.The County Commissioners at 
Claude, Tex., and Spartanburgh, 8. C., will build court 
houses at those places. 

Plans and specifications are wanted for a brick, stone 
and iron courthouse in Orlando, Fla. Architects and 
builders are requested to communicate with Messrs. Chas. 
E. Ferguson and C E. Smith, Orlando, Fla., committee of 
the Board of County Commissioners of Orange County, 
for information as to size and general character of build 
ing. Plans and specifications to be submitted by June 
1890. 

At Colfax, Wash., the contrac: for cells for the county 
jail has been let to the Pauly Jail Mfg. Co. of St. Louis, 
Mo., for $12,500. <A contract was let to Mr. White to 
complete the court house for $30,000, making the total con 
tracts let to date for the court house aad jail $95,000, the 
whole to be completed by August. 

A jail will be built at Reidsville, N. C., 
Commissioners. 

Steel cages are to 
Dodge, Ia. 


Street Work.—The Contracting Board, Troy, N. Y., 
awarded contracts, April 15, as follows for brick sewere 
and tile connections: E. Broderick & Son, $3.90 for sewer 
and 60 cents for connections; $3.56 and 60 cents; $3.94 and 
60 cents. Michael Anderson, $3.80 and 50 cents; $3.50 and 
50 cents. C, Behan & Son, $3.43 and 65 cents. On April 
19 the following contracts were awarded: Michael An- 
derson, $5.20 per ft. for sewer and 60 cents per ft. for later- 
als. Joseph Cavanaugh, $3.93 and 59 cents; $3.80 and 50 
cents; $3.9 and 59 cents. Crowley & Gambell, $3.97 and 
70 cents. C. Behan & Son, $3.40 and 60 cents. 

The Superintendent of Streets, Brockton, Mass., has 
awarded the contract for block paving t> Samuel Dilling- 
ham & Co.,, of Boston, at 25 cts. per yd.; and for setting 
edgestones to A. W. Keene, of Brockton, ai 5 cts. per lin. 
ft. The other bidders for paving were as follows: P. Bren- 
nan & Co., Boston, 18 cts. per yd.; J. A. Colson, Boston, 20 
cts.; D. Cram & Co.. Boston, 20 cts.; G.W. Rhodes, Good 
win Mills, Me., 25 cts.; John Shay, Valley Falls, R. L, 43 
ets.; F. Gore & Co., Boston, 25 cts.; O'Hare & Doherty, 
Boston, 19 cts.; H. Gore & Co.. Boston, 25 cts. 

The only bid received by the Street Committee, West 
End, Ga., for paving, was from Venables & Bro., of At- 
y@nta, at $1.75 per sq. yd.; the bid was not accepted. It is 
probable that the material adopted will be 4-in. granite 
blocks flushed with cement. 


Sewers.—The contract for 5,190 ft. of 8 and 10-in. sewer 
has been awarded by the Sewer Commissioners, New Lon 
don, Conn., to A. Bach, of South Norwalk, at $5,244.65. 

At St. Paul, Minn., asewer contract has been awarded 
to Patrick Doherty at $4,487 


Brick Paving.—The contract for brick paving a! 
Moundsville, W. Va., has been awarded by L. G. Brock, 
City Clerk, to Boren & Rosser, of Bellaire, 0., at $1.05 per 
sq. yd. complete, including excavation, foundation and 
paving, without tar. The other bids were $1.10%, $1.12, 
$1.15, $1.17% and $1.35 persq.yd. The roadbed is to be 
rolled with a 7-ton roller and covered with 8 ins. of grave! 
and 2ins. of sand. The paving is to be of hard burned 
fire-brick; the joints will be filled with sand. The paving 
will be rammed with 40-Ib. rammers and rolled with the 
road roller. 


Piles.—The Board of Docks, New York City, has re- 
ceived the fellowing proposals for furnishing 400 piles: 
Cc. N. Kimpland, $19.80 per pile; 4. J. Murray, $20. The 
contract was awarded to C. N. Kimpland. 

Stone.—The contract for stone for paving has been 
awarded by the Council, Macon, Ga., to the Quincy 
Granite Co. , of Macon, at 35 cts. per lin. ft. 
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The Board of Docks, New York City, has awarded a con- 
tract to Brown & Fleming at ™ cts. per cu, yd. for cobble- 
stone, and 62% cts. per cu. yd. for rip-rap. 


Pier.—Benjamin Van Brunt, of Seabright, N. J., has a 
contract for a pier and landing for Mr. Geo. F. Baker, at 
Monmouth Beach; it will be 300 ft. long and 8 ft. wide, 


PROPOSALS OPEN. 

Railway Buildings.—Car shops, roundhouses, etc., at 
‘Tacoma, Wash.; to cost $800,000. The Northern Pacific 
R. R. Co., St. Paul, Minn. 

Sewers.—Building sewers; 2,630 ft. of 30-in. pipe, 9,420 
ft. of 24-in., 3,000 ft. of 20-in., 420 ft. of 12-in., and 874 ft. of 
8-in.; 12 catch basins, 30 manholes, 1 flush tank, 280 ft. of 
24-in. cast-iron pipe for river crossing. W.H. Goodhue, 
Milwaukee, Wis., Consulting Engineer. J. J. Hughes, 
Village Clerk, Waukesha, Wis. April 29. 

Pipe Laying.—Laying about 8 miles of 4, 6, 8 and 10-in. 
cast-iron water-pipe. F. L. Fuller, Boston, Engineer. 
The Water Commissioners, Marblehead, Mass. April 29. 

Sewers and Street Work.—The Contracting Board, 
Troy, N. Y. April 29. 

Court House,—Completing building of brick or stone. 
David Frank, County Clerk, Conejos, Col. April 30. 

Pumping Plant.—Erecting an engine-house and im- 
pounding reservoir, furnishing pumping engines and 
boilers, cast and wrought-iron piping, special castings, 
fittings, valves, lead, jute, and for excavation and per- 
forming the work necessary to complete the pumping 
station on the Hot Springs Reservation, at Hot Springs, 
Ark. Hon. John W. Noble, Secretary of the Interior, 
Washington, D.C. April 30. 

Street Work.— Asphalt paving and granite block pav- 
ing; on concrete foundation. The Commissionerfof Public 
W orks, 31 Chambers St., New York City. April 30. 

Pipe.--Furnishing water pipe, as follows: 50 tons of 4-in. 
class B, 30 tons of 4-in. C, 270 tons and 320 tons of 6-in. B. 
and C, 20 and 25 tons of 8-in. B and C, 125 and 60 tons of 12- 
in. B and C; also, 200 tons of special castings. E. N. Bige- 
low, Chief of Department of Public Works, Pittsburg, 
Pa., May 2. 

E ectric Light Plant.—Plans and specifications on file. 
Roddey & Whitner, Anderson, 8. C. May 7. 

Scows.—Building 2 dump scows. Major D. W. Lock- 
wood, U. S. Engineer Office, Cincinnati, O. May 10. 

Steam Plant.—Steam engine, boilers, etc, for gun fac- 
tory. Lieut.-Col. F. H. Parker, Ordnance Department, 
West Troy, N. Y. May 10. 

Water-Works.—Plans and estimates for works suit- 
able for a population of 4,000; $500 paid for those accepted. 
The City Council, Brandon, Man., Canada. May 15. 

Sewer.—A bout 4,000 ft. of brick and 2,500 ft. of pipe. Dr. 
H. E. Beach, Clarksville, Tenn. May 19. 

Sewers.—Sewers and plumbing. The Post Quartermas- 
ter, Fort Supply, . T. May 19. 

Sidewalks.— About 65,000 sq. ft. at Fort Sheridan, Il. 
C. P. Miller, A. Q. M., U. 8. A., Highland Park, ll. May 
22 

Well.—Boring artesian well, 2,500 ft. deep, 6 ins. diam- 
eter at the bottom. Henry Sayles, President, Artesian 
Well Co., Abilene, Tex. June 2. 

Court House.—Rebuilding court house at Quitman. 
A. H. Johnson, Architect. John Tillman, Chairman of 
Board of County Commissioners, Quitman, Ga. June 10 


MANUFACTURING AND TECHNICAL. 


Locomotives.—The Railway Equipment Co., of New 
York, has an order for 200 freight locomotives for the New 
York Central. They will represent an investment of 
about $2,000,000. The lighter engines on the road, it is 
said, will be sold to other companies. A good market for 
these smaller second-hand engines is generally found in 
the South. 

The Rhode Island Locomotive Works, of Providence, 
R. I., have an order for 5 mogul freight engines for the 
Columbus & Hocking Valley, 

The Pittsburg Locomotive Works, of Pittsburg, Pa., 
have an order for 17 engines for the Wheeling & Lake 
Krie. 

The Baldwin Locomotive Works, of Philadelphia, Pa. 
have built two consolidation engines for the Central New 
England & Western. Also 16 ten-wheel fast freight en. 
xines for the Philadelphia & Reading; cylinders, 20 x 24 
ins.; driving wheels, 60 ins. diam.; boiler barrel, 64 ins, 
diam.; Wootton fire boxes. They are building 48 engines 
for the Denver & Rio Grande. 

The Cleveland, Cincinnati, Chicago & St. Louis has 
ordered 10 ten-wheel passenger engines. As soon as they 
are received the 5 Schenectady engines, purchased 2 
years ago, will all be transferred to the Kankakee end of 
the line. They are as large a passenger engine as can now 
be run on that division. When these engines were pur. 
chased they were among the largest in the West, but the 
tendency is still to larger and more powerful passenger 
engines. 

Three of the Class “S” freight locomotives have been 
received for service on the eastern division of the Chicago, 
St. Louis & Pittsburg. These have been placed on the 
Columbus end; the others will be put in service on the 
Indianapolis end of the line. The weight on the drivers 
of this class of engines is $4,200 Ibs. 

The Pulaski St. Ry. Co. will purchase a dummy engine. 
For particulars address L. S, Calfee, Pulaski City, Va. 


Cars.—The Basic City Car Works Co. has been organ- 
ized at Basic City, Va., by W. 8. Gooch, of Roanoke, Presi- 
dent; James Bumgardner, of Staunton, Vice-President; 
M. A. Booker, of Staunton, Secretary and Treasurer. 
Capital stock, $50,000, 

The Mount Vernon Car Mfg. Co., of Mount Vernon, 
Ind., has been organized by D. O. Settlewire, President; 
W. C. Arthurs, Secretary and Treasurer; 8. M. Grubbs, 
S. T. Stratton, John C. Lueckel and Frank Snyder, all of 
Litchfield, il. Mr. Snyder will be Superintendent of the 
works. 

The Ohio, Falls Car Works, of Jeffersonville, Ind., have 
been awarded the contract for building 3 complete pas- 
senger trains for the Columbus, Shawnee & Hocking. 

The Indianapolis Car Works, of Indianapolis, Ind., have 
bid on 1,000 box cars for the Chicago, St. Paul & Kansas 
City. 

The Lehigh Valley is building 10 new parlor cars at the 
South Easton shops. They are 60 ft. long, being 10 ft. 
longer than those now in use, and have a seating capacity 
of 27 chairs. A smoking compartment large enough for 10 
occupies one end of the car. For invalids a divan is pro- 
vided which can be concealed by curtains if necessary. 
The interiors are finished in antique oak. The cars will 
cost $10,000 each. 

The Pulaski St. Ry. Co. will purchase cars and entire 
equipment for its dummy railroad. For particulars ad- 
dress L. 8. Calfee. Pulaski City, Va. 

The Barboursville Land & Improvement Co., of Bar- 
boursville, Ky., will purchase rolling stock for a street 
railway, and also cars for hauling coal, etc. 


Street Cars.—The Tripp Mfg. Co., of Boston, is build- 
ing a double truck car for the West End St. Ry. Co., of 
Boston. The car will have 8 wheels, will be 28 ft. long 
from door to door, 7 ft. 3 ins. wide, and 7 ft.9 ins. in 
height from the floor, and will have a seating capacity for 
40 passengers. Each truck has four 30-in. steel wheels, 
and two 15h. p. Thomson-Houston motors. The car will 
be provided with vacuum and hand brake&, and the brakes 
will be operated by a toggle joint arrangement giving great 
power. The Tripp patent roller bearings will be used 
throughout, and the car will be hung on trucks of an en- 
tirely new design (on which patents are pending), the 
equalizing bar being connected direct to the journal 
boxes underneath, instead of passing around on top as 
hitherto. There are said to be less parts and fewer 
bolts about the new Tripp truck than on any other form 
of truck, and’they leave plenty of room for the application 
of the motors and electrical apparatus. 

The Pullman Palace Car Co., of Chicago, Ill., is doing 
considerable work in building street cars. A large num- 
ber of open and closed motor cars for electric lines have 
recently been ordered. 

The Lewis & Fowler Mfg. Co., of Brooklyn, N. Y., has 
orders for 50 open cars, seating 35 passengers, for the 
Eighth Ave. Ry., of New York City, and 80 open cars, 
seating 40 passengers, for the Brooklyn City Ry., of Brook- 
lyn, N. Y- 

J. G. Brill & Co., of Philadelphia, Pa., have an order 
for 200 cars for the Lindell Ry., of St. Louis, Mo. 

The Robinson & Moan Car Co., of Minneapolis, Minn., 
has several orders on hand for street cars. 


Car Lighting.—The Boston & Albany R. R. is said to 
have adopted the Pintsch compressed gas system of 
lighting for its cars, 


Track Improvements.--Mr. Goldie, of Dilworth, Porter 
& Co., Pittsburg, Pa., inventor of the Goldie spike, has 
taken out patents for a spike brace and a tie-plate. He 
has also invented a device which is fitted to a hand car 
and indicates irregularities in the track. 


Railway Ga‘es.—The Mills Railroad Gate Co., of 
Chicago, is making three styles of gates, worked by air. 
lever and cable, This company’s gates are in use on the 
Northern Pacific, Wisconsin Central and Chicago & 
Northwestern, and other roads. 


Road Roller.—The Salt Lake City (Utah) Corporation, 
Mr. Geo. M. Scott, Mayor, has ordered a 10-ton Aveling & 
Porter steam road roller, through the Utah & Montana 
Machine Co., of Salt Lake City. Mr. W. Oastler, of New 
York, is the agent for these English machines. 


The Canton Wrought Iron Bridge Co.. of Canton, 
O., sends us two of the handsomest photo-gravures of 
bridges we have yet seen. One represents the bridge over 
the Missiseippi River, at Minneapolis, Minn. This bridge, 
built in 1888, has two arches of 456 ft. span, c. to c. of end 
hinges, with a versed sine of 90 ft. Including approaches 
the bridge is 1,273 ft. long; the roadway is 18 ft. wide, with 
two 6 ft. footways in addition. The arch is 29ft. wide 
and the total weight is 1,009 tons. The other bridge is a 
three-hinged arch of 216 ft. span and 27 ft. versed sine; 
with a 16-ft. roadway and two 5-ft. footways. It crosses 
the Salmon River at Pulaski, N. Y., and was built in 1888. 
Both bridges were built by the Canton Bridge Co. 


An Iron Curbing has been patented by Mr. Israel L 
Landis, of Lancaster City, Pa. It is a vertical iron or steel 
plate, with or without an angle at the top, anchored back 
under the pavement by arod passing through the plate. 
It is recommended as costing half the price of stone for 
this purpose, and in western countries where stone is 


scarce should do good service. It will remain straight. 
requires no trench digging to place it, cannot be chippeq 
and is neat in appearance. Any further inquiries s),y\q 
be addressed to the inventor at the town above named. 
Tramways.—The Ocmulgee Brick Co., of Americus, Ga, 
desires to correspond with manufacturing company as to 
the quickest and cheapest method of hauling clay fro 
yard to mill, a distance of 4 mile. Trackis laid. Addyes: 
P. C. Clegg, president. 
A tramway 2% miles long to the Booker ore mine j, 
projected by the East Broad Top R. R. Co. For particy 


lars address Mr. A. E. Bachert, Engineer, Orbisonia. 
Pa. 


Car Wheel Works.—Plans and specifications for the 
construction of the new works of the Pennsylvania 
Rolled-Steel Car Wheel Co., which are to be erected near 
Norristown, Pa., have been agreed upon, and provide for 
the erection of two open-hearth furnaces and the placing 
of the rolling machines in such a position that they ean 
be advantageously operated in connection with the fu; 
naces. A contract for a 1,500 H. P. engine has been 
awarded to Wm. Tod & Co., of Youngstown, O. 


Sewer Pipe.—The Knoxville Stoneware, Sewer Pipe « 
Tile Co, has been incorporated at Knoxville, Tenn Presi 
dent, W. M. Swaney; Secretary, D. H. Steward. Capita! 
stock $30,000 

Compressed Air Motor.—The National Compressed 
Air Motor Co., of Kansas City, Kan., has been organized 
by C. F. Buckhalter, F. C. Nally, L. Lindsay, Geo J 
McCarben and P. C. Broll, of Kansas City, Kan. (apital, 
$100,000. 


Turatables.—The Cincinnati Southern R. R. Co. ha- 
placed an order with the Ross-Meehan Brake Shoe 
Foundry for a pair of turntables upon a patent that it 
owps. The tables are round, consisting of a bottom and 
upper casting. The lower casting is permanently fixed 
into a socket, and around a groove almost at the edge of 
the plate there are 37 cast-iron balls. The upper plate is 
constructed similar to the lower one, and the balls fit intu 
a corresponding groove, allowing space between the two 
edges so that the table can work easily. The table weighs 
over 5 tons, and one man can work it with a load of 15 tons 
upon it. 


Brake Gear.—The Higham Brake Adjuster Co., of East 
St. Louis, IL, nas been incorporated by C. C. Higham, S. 
M. Dodd and Albert Blair. Capital stock, $100,000. The 
company will make and sell devices for taking up the 
slack motion in brake rigging and other mechanisms. 


Fire Boat.—The City Council of Seattle, Wash., has 
awarded the contract for the fire boat to the Seattle Dry 
Dock & Shipbuilding Co., for $38,475, and for the fire 
pumps for the same to the Clapp & Jones Fire Engine Co.. 


of Cincinnati, O., for,$11,000, making the total cost of the 
boat $49,475. 


Pumps.---The new pumping plant for the Gold Hill 
combination, at Virginia City, Nev., will consist of three 
pumps that will lift daily 1,250,000 galls. from a depth of 
800 ft. 


Tube Works.—The Kellogg Seamless Tube Co., of 
Pittsburg, Pa., will build works very soon. 


The Barber Asph~It Co,, of New York, will start a 
plant in Lockport, N. Y., and has appointed C. N. Stain 
thrope & Co, agents. It has been decided to build the 
works on the State road. Excavations will be begun 
immediately and the machinery is expected soon. 


The American Well Works, of Aurora, IIL, have 
opened a branch house at 1113 Elm St., Dallas, Tex., where 
they wilf keep a stock of supplies and standard machines 
to supply their large and increasing Southern trade. 


Metal Market Prices.—Rails,--New York, $33 to $34; 
old rails, $23.50 to $24 for iron, $21.50 for steel. Chicago: 
$35; old rails, $22.50 to $23 for iron, $19 to $20.50 for steel. 
Pittsburg: $32.50 to $33.50; old rails, $23.50 to $24 for iron, 
$21 to $21.50 for steel. 

Track Materials.—New York: steel angle bars, 1.75 to 
1,90 cts.; spikes, 2.10 to 2.15 cts.; track bolts, 2.9 to 3cts. 
with square, and 3.10 to 3.15 cts. with hexagon nuts. 
Pittsburg: splice bars, 1.80 to 1.90 cts. for iron; spikes, 
2.10, or 2.20 cts. delivered at Chicago or St. Louis; track 
bolts, 2.90 to 3 cts., with square, and 2.95 to 3.10 c's. with 
hexagon nuts. Chicago: splice bars, 2.10 to 2.25 cts. for 
steel, and 1.92 cts. for iron; spikes, 2.05 to 2.10 cts.; track 
bolts, 2.65 to 2.70 cts. with square, and 2.75 to 2.80 cts. with 
hexagon nuts. 

Pipe,—Cast iron, about $27 to $30 per ton, according to 
competition and amount of order. Wrought iron, discounts 
as follows: 4744 and 40 per cent. on black and galvanized 
butt-welded, 60 and 47% on black and galvanized lap- 
welded. Casing, 50 per cent. 

Lead,.—New York, 3,85 t. 3.9 cts.; Chicago, 3 75 cts.; St. 
Louis, 3.75 cts. 

Structural Materials.—Pittsburg: angles, 2.10 cts.; 
tees, 2.75 cts.; beams and channels, 3.10 cts.; sheared 
bridge plates, 2.80 cts.; universal mill plates, 2.40 cts.; re- 
fined bars, 2 cts.; steel plates, 4.25 to 4.75 cts. for firebox; 
3.15 to 3.20 cts. for flange; 4 cts, for shell, 2.90 cts. for tank. 

Pumps.—T. Pearson & Sons, contractors on the Hud 
son River tunnel, have bought a new Pulsometer pump 
to remove the water let in by the recent break in the shaft, 
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